
CHAPTER V - SUMMARY OF FORECAST VERIFICATION DATA

1. ANNUAL FORECAST VERIFICATION previous years. This same information is
depicted graphically in Figure 5-1. A compu-

a. POSITION FORECAST VERIFICATION tation of closest distance to the best track
(right angle error) is also calculated.

Forecast positions at initial warn-
ing times and those at 24-, 48-, and 72-hour
times are verified against the best track.
Positions for dissipated or extrapolated
storms are not verified. In addition to the
overall verifications depicted $n Table 5-1,
a separate verification for only Pacific Area
typhoons is computed. This information is
listed in Table 5-2, for comparison with

Right angie error, -graphically depicted in
Figure 5-2, is a measure of ability to fore-
cast the path of motion without regard to
speed. In the Indian Ocean Area, no 72-hour
forecasts are available for verification,
and no attempt is made to segregate storms
by intensity. Error statistics for this
area are summarized in Tables 5-2 and 5-3
and Figure 5-3.
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TABLE 5-2. 1977 JTUC ERROR SUMMARY FOR THE WESTE82!NORTHPACIFIC

WARNING 24 HOOR 4a HOUR 72 HOUR

POSIT RT ANGLE # FcST RT ANGLE .? FCST RT ANGLE 4 FCST RT ANGLE #

CYCLONE ERRORSRROR UR2/GS m ERROR a U ERROR = a ERROR _

1. TS PATSY 55 36 25 108 77 17 84 56 9 163 127 9

2. 2’0 02 20 10 6 167 13 2

3. ‘2s RIY2H 19 16 14 92 72 10 298 177 6 884 447 2

4. ’20 04 46 31 6 211 70 2

5. R SA8AH 22 12 21 119 70 17 121 83 13 129 94 8

6. TY THSLMA 16 9 21 97 58 17 200 134 13 255 157 9

7. TrVsRA 1.4 8 18 121 72 14 174 123 10 180 162 6

8. TS WANOA 27 17 17 129 84 13 278 163 9 446 235 5

9. TS AMY 38 19 16 201 51 12 446 145 8 755 285 3

10. STY 8ASE 17 11 36 144 95 32 279 192 28 458 324 23

11. m CARLA 53 26 9 112 46 5 274 33 1

12. TY DINAN 19 13 38 159 106 34 396 254 30 613 398 25

13. TS ElOiA 32 16 21 200 105 17 365 146 13 431 185 8

14. TS FREDA 26 lb 9 220 82 5 454 146 1

15. TY GILDA 39 22 30 130 58 26 198 86 22 295 139 18

16. TS WIm 26 13 19 198 121 15 376 197 11 757 375 ?

17. TT IVY 40 22 24 186 ’77 20 330 167 16 408 241 12

18. TX JEAN 27 14 20 239 144 14 489 288 8 1007 775 1

19. TY KIM 16 10 44 111 57 40 239 129 36 327 186 32

20. TY LUCY 33 18 39 178 97 34 330 172 30 543 255 27

21. ‘TY NARY 36 23 59 135 86 55 256 140 47 299 132 33

ALL FORECASTS 29 17 492 148 83 401 283 157 311 407 228 228

TYPHOONS ONLY* 22 14 301 140 80 23’3 266 156 232 390 232 180

*wHILE WINOS OVSR 35 KNOTS
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INDIAN OCEAN FORECAST ERRORS
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TARL2 5-3. 1977 JTWC ERRORSUMMARYFOR TR’SNORTR INDIAN OCEAN

WARNINGS 24 HOUR 48 HOUR
POSIT RT ANGLE # FCST RT ANGLE # PCST RT ANGLE #

ERROR EFRDR ~GS ERROR ERROR WRNGS ERROR ESROR WRNGS

TC 17-77 3J 31 4 127 122 2 —. —- —-
TC 18-77 21 21 6 92 85 4 270 250 2
‘N 19-77 45 44 5 77 73 3 122 68 1
TC 21-77 41 29 19 153 108 15 371 250 11
TC 22-77 30 29 10 96 74 8 182 161 6

ALL 35 30 44 122 94 32 292 214 20

b. INTENSITY FORECAST VERIFICATION lite analysis techniques have resulted in a
low initial position intensity error (4.8 kt)

Intensity verification statistics
for tropical cyclones attaining typhoon

over the past four seasons. This in turn has
contributed to smaller 24-, 48-, and 72-hour

intensity are depicted in Table 5-4. Adher- intensity forecast deviations from the JTWC
ence to a standardized pressure-height versus best track.
wind speed relationship and improved satel- .

rARu 5-4. .73WCAN30JALAVRIUGS INTRNEIT2 PORRCAST SNNOR

U2S3’ESN NOM’S PACIFIC* 2N03AN ocuw*

wmG I?AP.N2NG
POSITION 24-RR 4S+S 72-n POsrum? 24-RR .4s-ss— . — —.

1971 7 16 21 24 -— —

1972 9 14 20 24 13 15 12

1973 7 16 20 28 a 15 20

197’4 4 11 15 20 0 8 1s
1975 4 13 18 20 7 14 1s
1976 5 12 19 22 5 10 15

1977 6 13 20 23 5 8 23

AVSSAGS 6 14 19 23 6 12 18

*FOP. rrPEw3!ss ONLY
●*1971-1974 DOES NOT IN-E ARASIAN s~
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2. COMPARISON OF OBJECTIVE TECHNIQUES

a. GENERAL

Objective techniques have been
verified annually since 1967, however, year-
to-year modifications and improvements
prevent any long term comparisons of the
various techniques. The analog technique
provides three movement forecasts, one for
straight moving storms, one for recurving
storms and one combining the tracks of
straight, recurving and other storms that do
not meet the criteria as straight or recurving
analogs. However, only the combined is listed
for verification. The analog technique also
provides an intensity forecast for each warn-
ing position. The dynamic objective technique
employs the steering concept of a point vortex
in a smoothed large-scale flow field. A new
technique, the tropical cyclone model exe-
cutes basic equationi of motion, computes
streamfunctions and displays the location of
minimum streamfunction center every six hours
to 72 hours. An intensity forecast scheme is
based on statistical regression equations of
analog storms.

b. DESCRIPTION OF OBJECTIVE TECHNIQUES

(1) TYFN75-Analog program which scans
history tapes for storms similar (within a
specified .acceptance envelope) to the instant
storm. Three 24-, 48-, and 72-hour forecasts
are provided. In addition, 24-, 48-, and 72-
hour intensity foTecasts are provided.

(2) MOHATT 700/500-Steering pTogram
which advects a point vortex on a preselected
analysis or smoothed prognostic fields at the
designated upper-levels in 6-hour time steps
through 72 hours. Utilizing the previous 12-
hour history position, MOHATT computes the
12-hour forecast error and applies a bias
correction to the forecast position.

(3) TCM-Tropical Cyclone Forecast
Model is coarse mesh (220 km), with the
digitized storm warning position bogused at
850 mb level of FNWC Global Band Analysis
utilizing wind and temperature fields.
Boundary conditions permit no mass transfer
across north or south walls, and east/west
boundaries are cyclical.

[4) FCSTINT-Intensity forecast pro-
gram which utilizes statistical regression
equations to provide 24-, 48-, and 72-hour
forecast intensities.

(5) 12-HR EXTRAPOLATION-A track
through current warning position and 12-hour
old preliminary best tTack position is
linearly extrapolated to 24 and 48 hours.

(6] HPAC-Mean 24 and 48 hour fore-
cast positions are derived by averaging the
24 and 48 hour positions from the 12-HR
EXTRAPOLATION track and a track based on
climatology.

(7) INJAH74-Analog program for North
Indian Ocean. Similar to TYFN75, except
tracks are not segregated.

c. TESTING AND RESULTS

It is of interest to compare the
performance of the objective techniques to
each otheT and to the official forecast as
well. This information is listed in Table
5-5 foT Pacific typhoons only and in Table
5-6 for all Pacific forecasts.

In these tables “X-AXIS” refers to
the techniques listed horizontally across the
top, while “Y-AXIS refers to those listed
vertically. As a matter of explanation, the
example shown in Table 5-5 compares TYFC to
TCM. In the 75 cases available for compari-
son, the average 24 houT vector error for TYFC
was 136 nm, while that for TCN was 128 nm.
The difference of 8 nm is shown in the lower
Tight.

Figure 5-4 compares JTWC intensity fore-
cast enors with the objective technique
forecast errors. Only TYFC (TYFN75 combined
analog) and FCSTINT intensity forecasts were
verified this season. All forecasts were
verified against JTWC best track intensities.
The number of cases verified were:

FORECAST 24HR 48HR 72HR

JTWC 401 311 228
FCSTINT 312 246 182
TYFC 293 234 172

Statistics are only available for the Pacific
area.
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24-HOUR

~ =~~= ~~

JTWC 303 164

144 0

XmP 289 163
r-------- -------- q

289 149 INUMBER F X-AXIS
lf19 6 149 0 I OF 1

: f..~~ 1
TECHNIQUE I

HPAC 278 142
1

ERROR ~
278 147 278 141

141 -o
:------+ ---------

141 -6 141 0 :
I y-~~s I

TCM 88 138
1 ERROR

86 137 83 132 38 132 :TECHNIQUE DIFFERENCE;
132 -6 132 -5 129 -3 132 0 1 ERROR ; Y-x I

F-*---------
*----.--4---------4

=FC 246 145 244 152 240 143 1 751128i 246 147
147 2 147 -5 147 4 ~~6~-%~ 147 0- --

i-Di70 222 141 220 lkk 214 136 72 127 197 141 222 162
162 21 161 17 160 25 146 19 160 19 162 0

MH50 189 142 187 146 182 136 67 127 168 142 189 159 189 154
154 12 154 8 154 18 144 17 158 16 154 -5 154 0

7

48-HOUR

JTWC XTRP RPAC ml.!—— __ TYFC MH70 MR50—.

JTwC 253 275 ,----------------------- --=
275 0 IJTWC-OFFICIALJTWC SUBJECTIVE FOF.ECASTI

1XTRP-12-HOUREXTRAPOLATION I
XTRP 242 274 242 306 :HPAc-IOL4NOF XTRP AND CLIMATOLOGY I

306 33 306 0 1TTFC-TYPN75 (wRIGHTEDCLIMO) COMEINED :
IMX70-MOHATT 700-h71PROG 1

3fPAC 23h 270 234 302 234 265 ~~504f3RA~ 5(30-~ p~oG I

265 -6 265 -38 265 0
1

ITCM-TROPICALCYCLONE MODEL I
b--------------------------

TCM 6h 304 63 317 62 280 64 255
255 -49 257 -60 256 -25 255 0

TYFC 207 277 206 316 204 264 56 245 207 261
261 -16 261 -55 258 -6 278 33 261 0

l’!3170 188 274 187 297 182 253 52 236 168 246 188 337
337 63 337 40 335 82 321 86 329 82 337 0

M3150 158 276 157 300 152 253 49 235 142 245 158 333 158 322
322 46 322 22 321 68 335 100 324 79 322 -11 322 0

72-HOUR

JIwC TCM m MH70 K850
—— —— —

JTwc 194 393

393 0

TCM 38 509 38 454

454 -56 454 0

TYFC 161 395 36 462 162 362
363 32 445 -16 362 0

MR70 137 402 31429 128 364 142 564
561 160 557 128 561 197 564 0

MH50 121 40? 29 443 111 364 124 543 126 520

525 119 594 151 527 163 520-24 520 0



TABLE 5-6. 1977 OBJECTIVS TECHNIQUES FOR ALL WESTERN NORTH PACIFIC FORECASTS

24-HOUR

JTWC XTRF ~~ =.—

.7Wc .401148
148 0

XTRF 381 148 381 155
155 8 155 0

HPAC .366146 366 154 366 149
149 3 149 5 149 0

TCM 99 135 97 136 93 134
138 3 139 3 137 3

TYFc 317 152 315 160 310 151
157 5 157 2 157 6

nw70 287 145 283 152 277 146
167 22 166 15 166 20

hmso 245 146 241 154 236 i46
163 17 162 8 163 17

99 138
138 0

32 134 317 157
138 4 157 0

78 138 252 152
148 11 168 16

73 134 217 152
144 10 157 15

Im70 MH50—.

287 167
167 0

243 167 245 163
164 -3 163 0

48-HOUR

JTWC E ~~m ~ ~

JTwC 311 283 ----------------------------- I
283 0 :J1.wc.oFF1c~ J~c SUBJEC~l~ Fow~T ,

IXTRP-12-HOUR EXTWIOLATION I

XTRP 297 282 297 318 IHPAC-MEAN OF XTRP AND CLIMATOLOGY I

318 36 318 0 :~FC-~~-~~75 (wsl~T~ ~IMo) coM81N~ :

1IIH70-MOHATT700-K8 PROG I

HPAC 288 278 288 314 288 276 IM3150-MOHATT500-M8 PROC 1

276 -2
I

276 -38 276 0 IT~-TROPICAL CYCLONE W3DEL
L ---------------- J

TCM 70 290 69 307 68 275 70 262
262 -27 264 -43 263 -12 262 0

TYFC 251 286 250 326 248 277 60 251 251 280
28o -6 280 -46 278 1 274 23 280 0

MH70 231 288 229 318 224 276 55 249 204 275 231 352
352 64 352 34 351 76 327 77 348 73 352 0

MH50 196 290 194 323 189 277 58 247 176 276 194 353
341 51 340 17

196 341
340 63 336 89 342 66 343 -lo 341 0

~

JTWC 228 407
407 0

TCM 39 505
450-56

TYPc 184 412
392 -20

MM70 156 421
580 159

mli50 138 424
555 131

72-HOUR

39 450
450 0

37 451 185 391
448 -9 391 0

32 425 146 394 162 583
548 123 576 181 583 0

30 439 127 397 142 569 144 551
590 151 553 156 551-18 551 0

.
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3. EVALUATION OF THE TROPICAL CYCLONE
MODEL (TCM)

a. BACKGROUND

A primitive equation tropical cyclone
forecast model based on original work by
Harrison and Elsberry and developed by the
Naval Environmental Prediction Research
Facility and Fleet Numerical Weather Central
(FNWC) was introduced for testing during the
1976 tropical cyclone season. The model is a
four level, coarse mesh (horizontal grid
increment nominally 200 km), limited area
(28 grid points east-west, 20 grid points
north-south) , five parameter model with cy-
clical boundary conditions on the longitu-
dinal boundaries and no-flux conditions on
the latitudinal boundaries. Initial condi-
tions are provided by the FNWC Global Band
NVA model. No interaction with large scale
models occurs during the forecast period. In
August 1977, a “bias input vector” based on
JTWC’S 12 hour direction and speed of move-
ment forecast was incorporated in an effort
to improve initial movement accuracy.

During 1977, the TCM was operable using
the 0000Z or 1200Z data bases when tropical
cyclone intensity was 50 kts or greater. The
official 00002 and 1200Z JTWC warning posi-
tions were used in the initialization of the
TCM. Final TCM output was received at JTWC
approximately 10 1/2 hours after data base
time.

b. COMPARISON OF TCM TO BEST TRACK

Table 5-7 summarizes the mean vector
errors of the TCM 24, 48 and 72 hour forecast
positions as compared to corresponding best
track positions. Sample size was limited by
several factors including:

1. TCM was run no more than twice daily
and only when tropical cyclone intensity was
greater than or equal to 50 kt.

2. A low number of storms occurred in
WESTF’ACduring 1977.

3. TCM was often unable to track a
storm to 72 hours, therefore output was not
complete. Reasons included model boundary
limitations and loss of clear definition of
center location with time.

c. TCM VERSUS JTWC

Analysis of the mean vector errors of
the 1977 tropical cyclone forecasts revealed
that the TCM forecasts beyond 24 hours sig-
nificantly improved upon the official JTWC
forecast used in the model initialization,
This is depicted in Figure 5-5 (TCM vs. JTWC,
same warning time).

The TCM had an advantage over the JTWC
forecast for the same warning time. It used
the JTWC forecast for initialization, then
added the synoptic data (OOOOZ or 1200Z)
analysis which was unavailable to JTWC fore-
casters prior to warning issuance.

A similar comparison was made between
the TCM forecasts and the official JTWC warn-
ing produced after receipt of the TCM output
at JTwC. Both forecasts had access to the
same data base. JTWC also had the TCM out-
put, recent fix data and other aids. Figure
5-S portrays the JTWC forecast significantly
improving on the TCM (same data base).

In the latter comparison, a JTWC OOOOZ +
24 hour forecast was matched against the
corresponding TCM 1200Z + 36 hour forecast; a
JTWC 0000Z + 48 hour forecast was matched
against the corresponding TCM 1200Z + 60 hour
forecast. A match was not possible for the
JTWC 72 hour forecast since the TCM did not
provide output beyond 72 hours.

The sample size was insufficient to
determine how well the TCM forecast erratic
movement or recurvature versus nonrecurvature.

d. CONCLUSION

It appears that use of the TCM as an aid
to the official JTWC forecast will improve
the forecast. More stringent testing is
planned for the 1978 tropical cyclone season.

TARLE 5-7. 1977 TCW 24, 48, ANO 72 HOUR FORECAST MEAN
VECTOR ERRORS

24 RR 48 HR 72 HR

ALL TROPICAL 138 NM 262 NM 450 NW
CYCLONES

NO. OF CASES 99 70 39

TYPHOONSONLY 132NM 255NM 454NM

NO. OF CASES 88 64 38
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4. PACIFIC AREA TROPICAL STORM AND’ DEPRESSION DATA
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-- -- ---- ---, - -. -- -- --.- ---.- -- -- --
-- -- ---- ---+- -- -- -- --.- ----- -. -- --

ALL Fo~ECASIS

wARNING d4-Hq 413-MR 72-Htl
,?ONM !Q7?4H UN14 ONM
10NM 13NR ONM ONM

OKTS 8kr: 0K7S oKIS

Ohls 8K7~ OKIS oKrs
6 2 13 0

27 LIOOOZ 24.6N 130.7E 30 24.5N 130:6E jO

2? U600Z ZS.6N 131.8E 25 25.6N 131.9E 2S
8 0 ---- ----- --
5 0 ---- ----- --

AVERAGE FORECAST ERRoR

AwERAGE RIGHT ANGLE ERROR
AvLRAGE MAGNITUOE OF wINO ERROK
AVERAI+E BIAS OF .IND ERROR
NuMBER OF FORECASTS

64



TROPICAL ST’ORH RUTH

0600Z 14 JUN TO 1200Z 17 JUN

BEST lRACK wARNING 24 HOUR FORECAST 4? HOUR FOI+ECAST 1( HOUR FUHELASI
ERHoRS EINAUHS Eiluul?s

Pos11 WINO DsT HIND PLIS1 T dINO US! 91ND POSIT uIW 0S1 wIN(,
45 189 ’15 19~oN ~ll. OE SO 471 10 19.7N 1U8.2E 40
45 176 ‘1o ~9:7N +il.5E 50 +8+ 10 ~o. bN 109.1C
?5 223 -5 ZO:4N +11. OE 50 >52 15 ----

ERRORS

Pos [ 1 wINO POS1 T dlNO
14ubOOZ 16. ON 116,9E 40 15.7N 116.4E 30
141200Z 16. EN 116.6E 5U 16.6N 116.7E 35
141s002 17.7M ]16.4E 55 17.3N 116:1E 35

0S1 “IAiNO
3* -io
13 -is
29 +3

13 0
26 0

65
6 !0

B 10
12 15

33 15
30 15

2+ ~o
13 10
20 5

17.9N 113. IE
16.8N 114.2E
19.4N 113.7E

875
dY3

-.

i5
30
--

ml
--

--
-.
-.

-_+-
---*-
---.-
---.-
-----
.--+.
---.-
--- .-
--- .-
--- .-
--- .-
---.-

15u OOOZ lB.6N
15u600Z 19.3N
1512002 20.1 N
151 BOOZ 21. ON

16.4E 60 18.5N 116.6E 60
lb.7E bO 19.5N 117. IE 6iz
17. OE 55 20. ZN lk7~oE 6L7
17.3E 50 21. oN 117.4E 00

22. oN 117.7E
22.9N 119. dE
23.7U ll.s. tiE
2@.5N 119.8E

25. TN 120. fE
.?6.9N 122.2E

27. ON 12J.l E
---- ---, -

---- ---4-
--, - ---o-
--, . ---o-

12
65
36
50

42
50
70

10 t5:5N +19.5[ 50
10 2>:8N +2Z. OE 45
]5 @+9t4 +22.4E +5
15 --:- ----- --

15 --:- ----- --
2U --2- ----- --
25 ‘-:- ----- --

-- ---- ----- --

-- --t. ----- --
-- ---- -.-, - --
-- --;- ----- --

00 20
109 20

~~ 25
-. --

-- --

-- --
-- --
-- .-

-- .-

-. --
-- --

----
----
--, -
----
----
----
----
-----
----
----
----

-.
. .
. .
. .

--
-.
-.
-.

lbuoooz 22..2* 117.7E ●5 22. IN 117!6E 55
16u600Z 23.3N 118.lf. 60 23.2N 118.3E 55
1612002 24.3N Il(j.7E ●O 24. oN 119.2E 55
161uOOZ 25.3P+ 119.5E 35 24. W’4 119.5E 50

1700002 26.4x4 120.6E 3U 26.13N 120.5E 413
17 WaOOZ 27.6tA 121.7E 25 27. +N 121.8E 35
1712002 241.3N 123.2E 20 28.5N 123.5E Z5

--
.-
--
--
-.
.-
--

--
. .
.-
.-

.-
--
-.
-.

.-
--
-.

.-

.-
-.

--
----

ALL FOMf.CASTS
wARNING 24-H! +&-HR 72-HH

19hM Y2NM 29EINM t3E14NM
16N14 t2NM 177NM 447NM
10M7S A4KT: 17KtS 23K7S

4K1S flhl> 17KTS 23KTS

4vERAGE FOQECAsT ERRoH
avLRAGE RIGIST ANGLE ERROR
avEuAGE MAGNTTUUE OF WINO ERROR
auEHAGt BIAS OF #INO EltRoR
VUN13f.R OF FORECASTS 14 10-6 2

TROPICAL DEPRESSION 04

0000Z 05 JUL TO 0600Z 06 JUL

BEST TS7ACK wARNING 24 HOUR FURECAST 4: AOUR FoRECAsr

ERRORS

Pos I T uINO

ERRORS EWUNIS
POSIT lAINO UST uINO Pos17 blNO OST UINO POS1 T uINO W.r #INti

)500002 17.7N 113.6E 30 17.9N 114*1E 2S 31 ‘5 19.7N 112.zE ●5 181 25 ‘-:- ‘----
)50bOOZ 18.7N 112.5E 30 17.7N l12~8E 30 b2 O ltI.3N 109. bE 40 242 20 ‘-:- ‘----
)512002 19.7iN 111.8E 30 19.3N 111.5E 30 - 34 0 ---- ----- *- -- -- ---- -----
)518002 20.4N 110.5E 25 19. SN 110:9E 25 58 0 ---- ----- ‘- -- -- --;- -----

<Z HOUH FOIW.CAS1

EIWEOITS
Po> i T *lNU 0S1 #l N!,-- -: -- ---- -.--.- -- -- --

-- -- -- ---- ----- -- -. --
-- -- -- ---- ---m- -- -. --

-- -- -- ---- --..- -- -- --

-- -- -- ---- ----- -- -- --

-- -- -- ---- ----- -- -- --

)bo OOOZ 21.2N 109.4E 20 ?1.1?4 109:9E
)606002 22.3N i09.1 E 20 21.6N 109.9E

25 28 5 ---- ‘---- ‘- -- -- --T- ‘----
25 61 5 ---- ‘---- ‘- -- -- ‘-:- ‘----

ALL FO~tCAST5

wARNING <4-MM 48-Mu 72-WI
4bNM <IINM ONM 0Nf4
3]NAI 70N14 13NM tjNM

3KT5 .?3KT~ IM rs i7K7s
lKIS <3KT: OUTS oKrs
b 2 0 0

I vtRAGE FORECAS7 ERRoR
IwER6GE RIGHT ANGLE ERROR

~vL*AGE MAGNITUOE OF uIND ERROH
,vLRAGE BIAS OF wINO ERRoR
MISER OF FORECASTS

65



TROPICAL STORM wANDA

06002 31 JUL TO 0600Z 04 AuG

HEST WCK

r.-”””.
US1 !ll N,,
287 i5
320 20
483 tt

Jut+ *5
553 50

-. --
-. --

-- -.
.- . .
-. --
.- -.

-. --
-- . .
-. -.
-- -.

-. -.
-. --

-Posh UIMJ
3106OOL 23. sN 140.9f 30
3112002 24. oN ]40.9E 3U
3113100Z 24.5N 140.8E 30

POSIT #lNo
23.2N 140.8E 30

23. tlN 140.5E JO
.?5. oN I4102E

051
19
25
3?

!il Nu

o
0
0

olo OOOZ 25.1,1 1+0.4E 35
01ubO02 25.7N 140.3L 35
0112001 2b.5N I+u.7E 35
011800Z 27. ztI 140. EL 35

24.5N 140.3E
26.3N l*O.l E
Z6. BN 140:5L
27.3N 140.9E

,?6. ON 140.3C
?7.5N 14u.5E
2n.5N 142.6i
?8.8N 142.9E

30.3N 1+3.8E
31. ON 144.2E
30.6N 143.9E
JO.l N 146. OE

31.3N 146.3E
31.6N 146. EIE

39
37
21

8

84 20 2m. 7* 1S9.3F
155 2> 31:*IY 13?. tt
146 2U 31:7N +3 S. LIE
170 10 32.3N 139. OE

216 5 3J. 7N ++O. uE

200 -lu 31:?N +*2.2E
o -5 --y- -----

41 , ---- -----

205 ~“ ---- ---.-

do3 10 ---- -----
. . -. ---- -----
-- -- --;- -----

.- -. ---- -.-, -

.- -. ---- -----

65 /3< 20 31. *N !Jd.rt
70 3b9 ?5 34. ON 13b.2E

32> .20 ---- -----
353 20 ---- -----

40
*5
45

40

40

30
30
30

26.4h 139. OE 55

X.5N i3M. bE bo
29,0N 13Y. YE 55
29. rN I+o. ue >0

bo
S5

●S
●O

--
-.

02u OO01 27.7*, 160. +E 3S
0?06001 27.7N 141.4E 35
0212002 ZUJ.4N 142.6E 35
0218002 29.lN 143.2L 40

5
-5
-5

-Iv

31. lN 139.5L >0
29. ON l*U.7L <5
30.5tu 145. uk .+5
30.8N l*b.l E %0

351 15 ---- -----
?35 IEI ---- ---, -

. . -- ---- -----
------ ----- .-

-- -- --.- -----
-- -- ---- -----
-- -- --.- -----
-- -- --, - -----

-- -- ---- --..-
-- -- --, - -----

.-

0300002 30.ON ]A3.5t ●5
0311600Z30.aN ]04.2L 45
0312001 30.5N 145. OE 40
0318002 30.8N ].5.7E 35

04 UOOOZ 31.2N ]a6.3E 31J
0+0600Z 31.5N 1*6.8K 30

2+
36
57
45

3+.6M Ieb.et 40
3+,9N le6. !+E +0
---- ----- -.

--- ----- --

3>

:;
35

30
30

-10
-!0

-5
fl

-.
-.
. .
--
--
--

-.
-.
-.
--
.-
--6

6
0
(3

--.- ----- --
-..,. ----- --

ALL Fo~kc31sls
dARNIN& ,i4-H~ 4u-l+H 72-HR

27NM !29hM 278NH 6+6NM
1 7?+?! *6NM 163NM 235NH

5KTS 10KT: 17K1S 31KrS
-IRIS HI(T> 17K1S 31KIS

AvLiFA6E FORECAS1 EFIHOU

&vtRAGE RIGHT ANGLE ERHOR
AVt)lAGE 14AGNITuOE OF WINO EHI?W
AvERAGE BIAS oF WINO EWOH
NuMSER OF FORECDSTS 17 !3 9 5

TRoPICAL STORM AMY

0000Z 20 AUG TO 1800Z 23 AUG

us ST TRACK uARNIN(; 2* HOUR FORECAST 4U HOUR FORECAST I.? HOUR FUMECAST..-
ERHO14S

POSIT

ERRORS t. RW3HS ERRORS

MINO POSIT UINO OST wi,NO POS1 T wIND OST ●INLI POSIT #lNO uS! WINII

2000002 20.6N 120.6E 25 20.7N 1ZO:6E 30 6

?0s1 T NINlr
5 20.8N 117.3E 40 28 10 ;I04N }14.2E 45 339 15 22. WU !I1.7E *O

2006002 20,9tA 119.8E 30 20.7N 120.3E 30 0 21.3N liu.l E *@
2012002 21. oN 119. oE 30 21.4N 120.oE

25 10 22:4N ~15.3E ●5 31JIZ 15 23, bN 113,2:
115 10 26.9N i17.13E ;61 5 23.3N 119..iE ?5 66 15 +?2N !18.7E ●O

201800Z 20.4N 1113.3E 30 21.3N 119x2E 74 5 22.7N 117. TE ●O 99 10 s’4Y4N ~L6.4E 30 302 0 ---- -----

0S1 wlNr
854 10
831 -5
5BI -lo

.- --

. . . .

. . . .

. . . .
-- . .

-- . .
-- . .
.- . .
.- --

. . . .
-. --
-. .-
-- -.

30
35
35

30
30
30
30

30
30

-.
-.
.-
. .
. .
.-
. .
.-
.-
. .
.-
.-
-.

2100002 20.8N 117.8E 30 20.4N 118.3E

2106OOZ 21.7+4 118.2E 30 21.4N 119:5E
2112002 22.3N 118.8E 30 22.3* 119:1E
2118002 22.8N 119.5E 30 ~2.3N 119zoE

37
74
17
41

0
0
0
0

21.3N 117.6E
23.1 N 119. OE
24.4N 118.3E
23. oN llti.3E

183 0
5

1:; o
250 5

~16.4E 3S b5U 5
?19.5E .35 52.? -5
+15.16 30 587 -1(I

+17.2E 25 146 ’15

--, -
----
----
----

---.-
---.-
-----
--- ,-

2200002 23.5N 119.9E 30 23.3M 119.2E
2206002 24.2N 120.4E 30 24.2N 119.8E
221200Z 24.9N 120. EIE 30 24.7N 120.4E
221@OOZ 25.7N 121.8E 30 25.8N 121.5E

40

33
25
i7

o
0
0
0

25.2N lls. !YE
z6.9N 120.3E
27.2N 121.7E
29.4N 12~..3E

+64 O
+09 -5
+04 ->
274 -5

----
-:-
--;-
---

----- -. -- --
----- -- -. --
-.-c- -- . . .-

----- -- -- --

----
----
----
----

--- ,-
--- ,-
---- -
---- -

2300002 30.1N 125.3E 30 29.oN 12+.5E
2306002 30.7N 126.EE to 30.5N 126!5E
2312002 31.7N 127.5E *O 31.7N 127:2E
2318002 31.7N 12s.9E +0 32.5N 128:7E

78
20
15
49

0
-!0
-!0
-lo

---- -----
--, - -----
--, - -----
--4- ---+-

-.
--
-.
--

-- -- --, . -.-*- -- . . -.
-- . . . . .. ----- -- -- --
-- . . -:- ----- -- . . --
-. -. -.;- -..*. -. -. --

--, -
--, -
----
----

-----
--- .-
--- .-
---.-

30
30
30

ALL Fo~ECASTS

wARNING 24-H! +8-NR 72-HR
3sNM 201 NM 446NH 75sNM
19NM 51NM 145NM 28sNM

3KI s bKT > 9KTS 2.Krs
-IKTS 3KT> ZKTS -2KTS

AvEI+AGE FORECAST ERRoR
AvERAGE RIGHT ANGLE ERHOR

AvENAGE NAGN ITuDE OF m1NO ERROR
AvLRAGE BIAS OF UINO ERHOH
NuWER OF FORECASTS 16 12 “’ 8 3

66



BFST THACK WARN I !4G

TROPICAL

0000Z 03 SEP

STORM CARLA

TO 00002 05 SEP

24 HOUR FORECAST
ERRORS

0s1 “U!ND
ERRORS

Pos I , Wit@ Us, UrNt)

53 0 lM.lN 111. ZE ?0 74 5
29 0 18.1 N IIO. ZE ●O 111
13 0 le.3N 10 L3.2E ~o 108 1:
12 0 16.7N 107.3E ?0 152 20

48 HOW FORECAST f< HOW FOHECAS1

ERIEURS ERUOAS
Po~ 11 tiIND CI~, .INO POS1, ~ wIND OsT II INI)

lU@A &08.7E SO .?74 30 ---- ‘---- -- -- --
--:. ---- -- -- -- ---- ----- -- -- --
---- ----- -- -- -- -.. . ----- -- .- . .
--:. ----- -. — -- ---- ---*. .- .- . .

POSIT #l&o Posl~ til Nu
030000Z lki.5N 114,3E 30 17.7N ~14:7E 30
03u600Z 18. *N 113.3E 30 18. ON 113*6E .40
031200Z l&i.2N llz.3E 35 1L3. ON 112:2E 35
031800z 17.8N 111.2E 35 lE. oN IlI~2E 35

060000Z 17.6N llo. oE 35 17. ON 110.lE 35
04 U6002 17. +N 108.4L 35 17.13N 109:6E 35
o+l ZOUZ 17.2N 106.7L 30 17.9N 10E:3E 35
0+1800Z 17. ON 105.3E 20 A8. ON 107.3E 35

050000z 17. ON 10.+. OE 20 i7. oN 105$oE 25

13 0 17.8N 105. sIE 30 113 10
72 0 ---- ----- -- -- --

100 ---- ---+- -- -. -.

129 1: ---- ----- ‘- -- --

--:- ----- -- -- -- ---- ----- -- -- ------ --.- -. -- -- .-. . . . . .. -. -- --
-+ ----- -- -- -- ---- ----- . . -. ------ ----- -- -- -- ---- ----- . . -- -.

57 5 .->. . . . . . -- -- -- ---- ---.- -- -- -- ---- ----- -- -- -- .

ALL F~CASTS

wARNI!AS 24-NN 6EI-HR 72-HR
53N# 112NM 274NAI ONM
26NIA ●6NH 33NM ONti

3RiS ~oF.7~ 30K IS oKIS

~S 10JL7~ 30KE. 13nrs

5 1 0

AvEIAAGE FOQLCbSI ERRoR
AvEHAGE RIGHT ANGLE ERROR
AvCHAGE MAGN17UOE OF WIND ERROR

4~ERAGE 131AS OF HINO ERRoR
NUM8ER OF FORECAS7S

TROPICAL STORM EHHA

0600Z 15 SEP TO 06002 20 SEP

6ES1 TRACK wARNING
FmRnR<

24 INWR F AIRECA5T 45 NOINA FORECAST

ERRORS ERIUJ?S
POSIT WIND 0s1 wINIJ POS1,7 *lNo IAS1 WINO

22. @A 140. YE +S 275 -5 2+@ +39.,2E 60 367 0
26. IN 143.4E 55 51 0 .?ti~+h ?*O. OE 6S 22M Io
2b.9N 145.lE 55 43 0 <9~2h ?*2.2E 65 6LI 15

!2 HOI$ FOKECAST

ERRoRS
Posl r n’INO 0S1 $IINo

25.3N !Ab.4t 75 369 .?5
29. bN 135.9! 75 26o 2S

?9. UN !37. ?t 75 152 25

-.....-..-
P13SIT dINO P13SI 7 WIrAO OST IAI,NO

15u600Z 21.2N ]43.4E ●O .31.lN 142~7E 30 39 -{0
1512002 22.4N 143+.3E 40 22.2N 143s8E ●O
1518002 23.6N 14~olE 40 23.3N 144*3E 40 x :

lbLIOOOL 24.8N 1+4.3E 4S 24.8N 144.9E 40
1006002 25.8N 144.3E 50 25.6N 144:oE 45
lbl ZOOZ 26.4N 146.3E 55 Z7. ON 144:4E 50
161S002 26.9N 1*4.3E 55 27.7N 144D9E 50

33 ‘S 29.7N 1+5. YE
20 ‘S 30.9N 1+4. *E
36 ‘5 32.3N 145. tJE
S7 ‘5 31.8N 1+6. *E

50 164 -I(A 36.8!9 ~4?.2E 55
-5 35T9N ~4T.lE 50
-s 36Z9N 449.2E 50
-5 3b:oN ++9.56 40

410
479
56*
547

5
0

-1:

3~.3N 150.0~

40.2N !51. Ot
3%WN ~54. A7E
--, - ---, -

36. ON ~+3.2E
37. ON ?+3.8~
-- ,- -----
---- ---*-

---- -----

--, - -----
---- -----
---- ---, -

---- -----
---- -- .,-
--, - -----
---- -----

..*- ---*-
---- -----

55
511
*5

620
b14
b56

-.

355
*16

-.
. .

-.
-.
-.
--

-.
--
-.
-.

. .
-.

10
s
5

-.

:
--
-.

. .

. .

.-

. .

. .

.-
-.
-.

-.
. .

-iii
212

211

13 -!0 29. oN 143.9E
18 -10 30.4N 1+3. bE
26 ‘5 31.2N 143.4E
24 0 32.8N lt3.lE

170000Z 27.3N 1*+.4E eO 27. IN 144:3E 50
17u600Z 2B.2N 1++.4E 60 27. YN 14+t4E so
1712002 29. oN 1+4.3E 55 2LI.6N 144.lE 50
171tIOOZ 29.3N 1+3.5E 50 29o5N 143!9E 50

63
118
150
17s

O 3+~4FA 143.9E 45
V 3+SN ?+3. OE 45
U 3+*4N ?43. OE 45
0 +.?N +*3.4E 4s

5 31:3N ~36.3E 50
5 +I:4N 135.5E 50

10 ---- =---- --
,0 ---- ---, - --

1(7 ---- ----- --

5 --;- ----- --

-- --;- ----- --
. . ---- . . . . . --

. . ---- ----- -.
-. --;- -.-6- -.

197
124

67

4!3
*O
-.
. .

. .

6U

lwOOOZ 29.1 N ]+2.7E 50 28.8N 142~2E 50
180600Z 29.3N 141.7E 50 29. IN 141*7E 50
lB1200Z 29.9N 140.9E 50 29.5N 141:oE 50
1818002 31. oN 141A.3E 50 30.lN ]40:4E 50

32

x
54

2:
39
49

30
109

0 30. oN 139.7E
O 30.3N 138.9E
O 30.6N 13 A!.l E
O 33. oN 137. AIE

5 37.4N lQ1.5E
O 36.3N 1Q2. !YE
s ---- ---o-

5 --, - ---$-

0 ---- -----
5 ---- ---.-

146
243
348
394

b8U

Y33
-.
-.

. .
--

19 U0002 32.4N 1*0.2E 45 32.4N 140:2E 50
1906002 34. IN 140.6E ●S 33.7N ]40:4E 45
]912002 35,3N 142.2E 40 35.2N 141.4E 45

1918002 36.9N 144.3E ●O 36.3N 143.6E *5

245
398

-.
--
-.
--

-.
--
--
.-

. .
-.
-.
. .
--

--

2000002 39.5v r+6. OE 4U 39. ON 146:OE +o
21A13bOOZ +2.6N 1+9.2E 35 41. oN 148. oE ●0

--
-.

--
-.

--
-.

--
.-

ALL FoHECASTS

AvER4GE FORECASI ERROR
AWtRAGE RIGHT ANGLE EINNJR
AtitM4LiE MAGNITUDE Of’ MIND EURUH
AWEIAAGE BIAS OF UINO tkRoli
NuMLIER OF FORECAsTS

l~s lo~> 146NM lil~NM
6!(1s 13K1S

-2KIS IKT> ●KIS 131(1 S

21 17 13 8 .
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TROPICAL STORf9 FREDA

0000Z 23 SEP TO 0000Z 25 SEP

RFST TR4cK wARNING 2+ HOUR FURE~ASl 4! HOUR FORECASI

ERKORS

IL MOUK FOdELASl

ERNoVS EHUURS ti?uotis
POSIT UINIJ UST ●INO Pos I I mINo 0s, wIND Posl 1 *lNO DST ●IND yo,l. 1 WIND Ds1 #INo1Pos I 1 ,lNO

18.Z’N 124.3E 30
18.8N 12204E 30
19.2N 120.5E 30
19.3N Ii8.5t ●O

230000Z
231ZbOOz

231200Z
231UOOZ

24 UOOOZ
240600Z
2+1ZOOZ
2418002

2k.uoooz

Avt.RAGE
Auf. KAGE
AuLMALiE

18. ON 124:oE 30
18.7N 122?8E 30
19.7N 120.5E 30
19.3ri 119:oE 50

21
23

%

29
5?
29
13

8

0
0
0

10

20.4N 120.6E
21J.7N 119.3E

21.9N 116. YE
21.1 N i15. <E

●O
●O
+0
00

239 -5 Z1:9N [18. UE 50 45+
25+ ‘IV ‘-~- ‘---- ‘- ‘-
220 -15 ---- ----- -- --
219 15 ‘--- ‘---- ‘- ‘-

15
-.

----
----
----
----

-:-.-
---. .
-----
-c-.-

--
.-
--
--

-. --
-- --
-- -.
-- --
-. -.
-. --
-. --
.- .-
-. -.

.-

.-

19.7N 116.6E 45

20.2N 1i4.8E 50
20.9N 113. IE 55
21.6N 111.3E *5

19.6* 117:1E 55
19.6N 115.6E 55
21.2N 113:5E 55

21.7N 111*5E 50

10

5
20.3N 112. uE
---- ---.-
--.- -----

---- ---.-

bo
-.
-.
-.

167 25 ‘-:- ‘---- ‘- ‘-
-- -- ---- ---, - -- --
-- -- --;. ----- -- --
-- -- ---- ----- -- --

-----
---- -
---- .
--. , -

.-
-.
-.
-.

-.o -

----

----

----

-.
. .
-.
.-0

5

22..?N 101+..3E 35 22. IN 109.9E 35 0 ---- ---.- -- -- -- ---- ----- -- -- . . ---.- .-

ALL FOMECASIS

dARNING 24-H! +LI-HR 72-HI?
::~ .?20NH q5*NM ONM

E12NH I +bNM ONM
3hl S 14KT~ 15KTS oKTS

3K1S ?KT> l>KTS oKIS

FOCIECAS1 ERROR

RI GMT ANGLE ERHOII
MAGNITUUE OF MINO ERROR

AvCRAGE BIAS OF MIND EHHoR
NUMHER llF FORECASTS 9 5-1 0

TROPICAL STORM HARRIET

0600Z 16 OCT TO 1’800Z 20 OCT

REST TRACti UARNING 24 liOUR tDRECAST 48 HOUR FORECAST l! tiOUH FuME(AS1
ERROI?S Ftinons FIAIAUUS F UIJC>MS

R-E,] 1 dlND
.. . -.. .-

POSIT d I ND O=T ii~O PoSIT *INO IIs T u]hU POS1, I wINO US I UiNO PO>l, I wINU US I tilNc>
8 -S 16.9N 129. (E 50 156 5 l/~9N 124,7E 60 %.2 10 IR. ?N JZO. E.L bk. 965 15

11 ‘5 17.4N 12a. tE 40 i 72 -5 li. bN !24. OE 50 53e O
43 -10 16.(iN 12n. uE ~0 26o -10 17:3N !23.6E 50 b5+

lT.5N 1.2u.3t
0 17. *h !lY. *~

160600Z 15. LIN 135. IE
1612002 16.3N 13+. oE
161800Z 17. oN 133.3E

17uOOOZ 17.5N 132.5E

17u600Z 17.7N 131.13F.
171200Z 18.2N 131.6E

IJ1800Z 18.5N 132. ZE

ltJuuOOZ 19.2N 132.6E

18u600Z 19.9N ]32.6E
1812002 21.lN 132.7E
181800Z 23.IN 133.5E

190000Z 25.2N 13+.9E
1906002 26.EIN136.2E
191200Z 28.2N 137.8E
1916002 29.0N 13EI.8E

35 15,7N 135. oE 30
35 16.3d 134.2E 30
●O 16.3N 133tl E 30

+0 L7.6N L32:5E 3S
+5 17.9N ]31:7E +5
45 18.3N 131.3E +5
50 18.1 N ]32:2E +5

50 19. ON 132:4E 50

50 29.4N 132.6E 5$
50 21.2N 132.8E 55
50 23.2N 133.5E 50

50 26.4N ]34.2E 50
50 26.8N 136.lE 50
55 20.6N 138.7E 50
5U 29.3N 138.7E 50

55 1154 u
5U limn u

b
13
1.s
24

-5
0
0

-5

20.2N 12Y.6E
20.7N 1,?9. IE
20. TN 129. LIZ
21.7N 13i?.5E

?5
60
60
*O

!25).9E
!29.3t
!.?9.3E
13q.9E

55
65
65
65

5
15
1.0
Is

?7. *N 132. Ot
.?8. oN !32.*t
2’H.l N !32. St
?7. MN !J9. ut

bu
6.5
.35
6LI

--
-.
-.
-.

-.
-.
-.
. .

-.
-.
--
-.

+2s 15
*79 .?5
5s0 .?5
+0 r Z5

-- --
.- --
-- --
-- --

-- --

-- --
-- -.
-- .-

-. --
.- . .
-- . .
-- . .

+(33
514
32.3

16
30

a
6

0

5
5
0

22.5N 132. bE

2+.5N 13*.3E
24.13N 134. tIE
27. IN 137.’fE

es
05

bo
●O

198 15 d5f4N

171 15 <7. BN
259 5 Z5i. ON
127 ‘1O ~O. oN

!35.7E

!3B.6E
!39.3E
+*3.6E

b5

S5
50
●o

327

189
245
14U

20

15
10

5

---- -----
---- -----
---- -----
---- -----

61

5:
19

119 -5 --:- ----- -- --
231 u ‘--- ‘---- ‘- --
370 u ---- ----- -- --
221 5 --, - ---+- -- --

---- -----
---- -----
--+- ---o-

.-, - -----

.-

.-

.-
-.

20uOOOZ 29.5N 139. F3E
20u600Z 29.9N 141.3E
201200L 30. oN 1*3.4E
20i1300Z 30.2N 146.3E

●5 30. +N 140.4E 50
4U 30. ON 140.9E 50
●O 30. IN 142. EE *5
35 30.6N 145.2E 45

62
22
32
61

--+- ---a-

---- ---+.

---- -----

---- ---.-

-. -. ---- -..+. -- . .
-- -. --;. ----- -- --
-- -- --;- ----- -- --
. . .- --:. ----- -. --

-.
. .
.-
-.

---- -----
. ..- -----
---- -----
---- -----

-.
--
-.

ALL forntcAs7s

wANNING #4-M~ 45)-HR 72-M4
26NM 19uNM 376N# 757Nu
13NM lZINM 197NM 375NM

4K15 7KT~ 10K1S 15KIs
ORIS 3KT> IOKIS 15KJS

19 15 11 7

AvMAGE FORECAS 1 EUROR
AvMiAGE RIGHT ANGLE ERROR
AvWAGE MAFiNI TuUE OF uINO ERFWU
AVEHAGL BIAS oF WINO EINIoR
NUMt3ER W_ F(JKEcASIS



5. PACIFIC”AREA TYPHOON DATA

TYPHOON sARAti

12002 16 JUL TO 12002 21 JUL

BEST Tli&cK w.WNIW 24 noun ~URECAST
ERKOHS

4* Houa FonCCasr {t IWuti Forlt’A!il
I=!-M?OUs EUMUHS

POSIT #IF+D POSIT #lNn 0s1 ●iNo
LQli(Mfs

Pos I r hliw)
lb120UZ 10.5N 12s.l F.

usr 91N0 PO>l 1
19 -5 12.4N 123. bE S5

IVINU

le!800z 11..2N 12 fI.4t 54
109 -5

‘5 12.9N 122.7E S5

. . .
Ds1 wINl) POSLT #lNu

69 -5 1+.3N ?19.2K 45
93 -5 1+-TN ~lti.ot 45

#iNl)
-5

-A5

-35
-45
-25
-25

30 10.4N 1z6.6E ’25
35 kl. ON 127.3E 313

40 12. oN 125.5E 35
40 12.3N 124.4E

*O 13.5N 123.1 E ::
+0 13.9N 12z,2E 40

au 15.4N 121.5E 40

+5 16. ON 120.5F. +0
50 16. +N 118. +E +5
50 16.5N 116.8L +5

5(J 17.3N 115:7E 50
55 17.lN 113.7E 60
60 17.2N 112.5E 60
70 17.3N ]12.4E 60

T5 17.7N 112.lE 75
75 18.3N 111.5E 75
70 19.7N 11O.6E 70
70 19.+N 109~7E 60

65 20.2N 108:7E 60
60 20.7N 107*5E 60
35 2].l N I0599E 50

16.2N 11+.6+
lF.. bN 113.3L130 -5

6n -5
100 -5

51 -5
12b -10

166 -15
137 -20
19.3 -30
178 -3”

9EI ’25
+25 -25

96 -10
.- -.

. . -.
-- .-
-. --
-- .-

-. --
-- .-

-- --

1700002 12.2N Iz5.2fi

17u600Z 13.1 N IZ4.4E
171200z 13.4N 123.2E
l?ll!OOZ 14.2N 122. oE

180000Z 15.3N 120. BE
1130600Z 15. aN 119.7L
1812002 15.9N 1113.3E
1818002 lEI.6N 116.9E

21 -s 14.9N 119. bE
16 ‘5 15.8N 119.1 E

O 15. f3N 117. iE
2: 0 lb.2N liu. dE

●1 O 17.5h 117. ME
+7 ‘5 lU.5N 116. *E
.60 -5 llJ.9N li2. @E

6 ‘5 l&. /3N 111. cE

i? O 19.7N 111. IE
23 5 18.3N 108. uE
29 0 lti.7N 1u7. JE

S -10 17.5N 109.9E

11 0 17.9N 1u9. (E
O 20. ?N 109. ZE

.;: O 24.3N lU9. bE
13 -10 ---- -----

11 -5 ---- -----
18 ---- -----
16 !: ---- -----

62 ‘5 1M:2N

34 -10 ltI17N
35 0 18. oN
78 0 18*3N

15.2E 45

1+.6E 50
13.3E 55
14.3E 60

21. *N 111.6t
22. +N 1113. IE
.?o.5N 11o.2E
?n. BN 111..?L

35
.,,

..

133
155
102
104

0
0

-5
-20

1Y:9N 113.7E
2U:4N !12.4E
21.8N ~06.3E
Z0~7N !06.6E

60
55
+0
40

21.3N 109. nL
21. SM luM..SE

-lo
-20

.-
--

----
----
----
--, -
----
----
--o-

--, -

----

----

----

----

----

:-----
---- -
---- -
---.-
---, -
--- .-
--- ;-
--- .-
--- .-
-----
--- .-
---.-
---.-

i5.5E
14.1 E
13. oE

I,?.3E

11.9E
11.2E
Lo.5E
09.5E

120
182
184
122

-30

’25
-2U
-15

21:7N !09.2E
dl:ON ~05. OE
.?leoN ~0~.OE
--, - ---.-

40
35
25
-.

--
.-
--
-.

--
--
-.
.-

20 VOO02 17.7N
2006002 18.4N
2012002 19.3N
i?O1800Z 19.5N

153
114
280

5
-15
-lU

--

---- -----
---- ---.-
-,e - -----
--;- ---.-

--
-.
--
-.

--
.-
-.
.-
--
.-
. .

--
--
--
--

.-

. .
--
-.

2100002 20.2N 10 E1.5t.
2106OOZ 20.6N 107.2E
2112002 21.3N IOS.7E

-.
-.
-.

-.
. .
-.

---- -----
--;. -----
-,-- -----

-.
-.
-.

--
.-
--

. .
-.
.-

-.
-.

TVPHOONS WmILt WINO OWLR 35KTs ALL FO~ECASTS
uARNINL. 24-HK ●E1-HR 72-Hli

22NM Ii9NM- 121NM 129NM
12NM 70NM E13N14 94NM

4K)S 10K7S 15K7S 23KrS
-2KIS ;~KT~ -15KIS -23K1s
21 13 8

wARNING 2~-H17 48-Hii 72-Hu
AVEHALiE FORECASI ERROR 22NM 1 lYNM’ 121NM 129NN
AvERAGE RIGHT ANGLE ERROR 12NM 7UNM 83NM 94NM
AvERAGE M4GN 17UOE OF #J ND ERROR 4KTS 1oI(TS 15K1S 23KT5
AvERAGE BIAS OF wIND ERRoR -2KTS -9K7S -1SK73 -23K IS
NUFFEiER OF FORECASTs 20 1? 13 8

TYPHOON THELMA

00002 21 JUL TO 00002 26 JUL

24 HOUR ~OREcAS7 4! MOOR FORECAST f< UOU~ FOHEC,AST

ERROfiS ERROPs ERIN3RS EI?RO16S

OST wINO POSIT biND DsT MINO POSIT WINO LWr *INO POSL T

a

wINL3 0S1 uINn

O 16.6N 127. bE 45 37 ‘5 113!4N !2*.8E 50 78 -.3o 20.lN’@2.lE @ 84 -25

26 -5 17.4N 1z6.3E ~0 48 -lo 19.3N 123.2E 50

12

76 ‘3o 21. ON +20. OL 6U 66 -.25

5 11.8N 124.2E ?0 87 0 19;9N i21.2E 70 103 ‘1O 22.?N !18.9: 75 122 -10

6 5 l?.lN 124.5E 60 8 ‘5 i13~6N !Il .7E 70 3& ‘1O 20. IN 119. OE 80 04 0

BEST TRACK WARNING

POSIT wINO POSIT uXN73

2100002 14.6N 130. IE 3U i6.71’4 130.2E 30
2100002 IS. IN 129. OE 35 15.3N 12Y.4E 30
2112002 lS.6N 128.lE 40 15.2.N 128.lE 45
211S002 lS. EN 127.7E 45 lS.8N 127.6E 50

31
L3
18

8

0

-:
-5

bo

60
b5
10

70
6S
70
75

75
90
95
95

80
--
--
-.

-.

225 -15
~03 -20

86 ’15
?05 -5

19.3N 120.2~
18. *N ~16.lE
19.6N ~15.O!
19.5N ~13.6E

75 1 73 -5
711 367 0
70 394

*91 2;80

22u OOOz 16.2N 127.1 E 50 16. oN 127!6E ~0
220600Z 16.6N 126. 3E 50 16.5N 126!5E sO
221200Z 16.9N 125.4E 60 17.2N 125:4E 55
221MOGZ 17.2N 124.6E 65 17.3N 124?5E 60

173 ‘1O L7?5N ~24. OE
66 ’20 1E3:2N !20.4E
29 ’15 JYY4N ?18.6E

50 ‘1O 1B:8N 117.3E

66 -15 l~:2N !17. oE

21 0 19.9N !16. OE

86 5 20;2N ~14.7E

160 10 ~O:2N ~13.8E

150 10 2~:2N ~15.2E

195 15 --:- -----
182 20 --:- -----
282 25 --!- -----

8 20 --:- -----
-- -. . . . . . . . . .
-. -- --;- -.-O -
-- -. --:. -- . . .

-- -- ---- ---, -

-5
-5

0
0

18.5N 120. uE
19.7N 119. tFE
19. EIN 118.3E

20. oN 117.3E

Io
65
90
40

231 -S
305 20
~e2 30
454 35

19.6N 113.9E
---- -----
---- -----
---- ---, -

8U 512 30
-. . . . .230000Z 17.5N 123. EE 70 17.5N 123?8E 65

2306002 18. ON 123.1 E 80 18.3N 123:2E 75
2312002 113.6N 122.4E do 18.7N 122.2E So
2318002 19.ON 121.5E 60 19.2N 121.2E 60

0
19
13
21

-. . . --
. . . . . .
-. . . --
. . . . -.
-- .- . .
-. . . . .
. . . . --
. . -. . .
-- -- . .
-. -. --
-- . . --

+Ob 30
-. --
-- --
-- --

241JOOOz 19.6N 120.7E U5 19.7N lzo.5E 60
24ubOOZ 19.9N 120. IE U5 20. IN 119.8E aO
2412002 20.4N 119.7E 85 20.7N 119*6E 85
2*lf300Z 21.3N 119.8E MO 21.4N 119.8E M5

13
21
19

6

-5

-5
0
5

21.5N 117. *E ?0
21. @N 117. OE ~5
22.7N 117.2E U5
20.5N 120.5E US

---- -----
--, - -----
---- -----
---- -----

25uOOOZ 22.2N 120.2E 8U 22.3N 120!3E L%
2506002 23.2N 120.2E 70 23.5N 120.2E 80
2512002 24.2N 120. IE 65 24.2N 120.1 E 65
251S002 25.2N 120. oE 60 25.4N 120:oE 45

8
18

0
12

26.2N 119.EIE
--, - -----
---- -----
---- -----

70
:.
-.
-.

. . . .
-- --
-- --
-- --

---- -----
---- -----
---- -----
---- -----

--
-.

---- -----
260000Z 26.3N 119.7E 50 27.5N 119.4E 30 73 .-, - ---.- -. -- -. .-

ALL Fo~LCASTS

u& RNIt4G 24-N? 48-*R 72-*R
I 6NM 97NH 200NM 255NM

9hM $8NM 134NM 157NM

5KTS lIKTZ 19KTS 13h1S
-2KT S lKT: -LKl S ‘lKrs
21 17 13 9

TV;~~fi~GUHILE UIND oV~R 35K7s
24-MR 4M-HR 72-HR

AVERAGE FURECAS1 ERROR 17NH 97NU .?OONM 255NM

AvERAGE RIGHT ANGLE ERROR 9NFI SUNN 134NM 157NM

AVLUAGE MAGNITUDE OF WINO EnRUR 5KTS IIKTS 19KT: 13KTS

Avt.RAGE 131riS OF #lNU EN160R -2KTS 1KT5 -lKr S -lKTS

F3uMSER OF FOFtECAS7S 20 17 13-9

69



TYPHOON VERA

00002 28 JUL TO 06002 01 AUG

6EST TRACfi UAIANIN,; d~ H(IUR FURECAS1 ●I) HOUR FORECASI Z< HOUH FOMEGAS I

ERHLIUS ERRORS ERIVUKS
Usr Uiho POS1, T wINn 1><1 *,~EI Po>l T #lNu

5s -5 zb$6N ?26.2E .- ,VL 6>

86 ‘1O ~~09N +25.7E 60
115 -10 26*6N ~25.2E ‘=
L*O ‘*o ~6~4N ~24. OE

E!4RON5

0S1 UINO
239 -45
219 -J5
191 -25
165 -2o

116 ‘5
150 -20

-. --
-. -.

-. . .
-- --
-. -.
-. -.

-- .-
-. . .
-. -.
-. . .

-. -.
-- .-

POSI 1 dINU PuSIT *I N,] US1 WIN(I P(K11 WIND
28uI)OOZ 25.5N 130.2E 35 25.4N
2&luElooz 2+. +N 129.8E *(J 25. +N
2di200Z 25.3N 129.4L 6U 25.2N
2tll@OOZ 25. zN ,28.8E Q5 25.2N

1130.3k -30 P
129.9E *O 5
129.3E *5 B
128.8E 45 0

12a.2E 55 8
127.6E 6> 20
126.4E 130 19
IZ5.5E 95 ZB

125.6E 9S 12
125.5E 100 11
125*OE 100 S
124.2t 100 11

123*8E 110 16
122. tIE 110 11
,21.3E 10s 24
119.8E 95 37

119:2E 90 5
Lln.3E es Ir

‘5- 25.7N i;M. eE
O 25.8N l,? f3.lE
5 2S.6h 127.5E
O 2>.7N 126.5E

.----- ,-
~= 200 ‘4o 2R.5N 123.

~lb ’40 21).5N !23.8L rU
186 -3S 27. EIN !22.9E 7>

;; 1+5 -+5 27. ~N !?l.5E 71J

+5
50
>5
ao

05
!5
?0

tbo

Iuo
1!5

‘JO
90

Iuo

bo
-.
-.

-.
-.

1

290U00Z .?4.9,, 12u. lE 50 24. t3N
2906002 24.6N 127.3E 6U ,?~.uri
291ZOOf 23.9N 126.5E 65 2+.2,4
291 EIOOZ 23.4N 126. OL 90 Z3.3N

96 -30 25:3N $23. OE 70 5B ’40 26. ?N l,?O.7~ 7s

116 ‘2S .?O.lN !21.8E 80 79 ’25 z7.3N !19.lE 45
1+8 -Iu <*t7N ~19.1 E 65 i25 -35 ---- ‘---- --
108 5 <2:IN +16.1 E 95 198 ~ --, - ----- --

5 .2*. tJh L?5. LIE
5 .?5.2h lA.v E

15 23.6P( 124.,?E
5 22.2N lzI. eE

O 21.8N 123.5E
0 2Z.9N 124. ME
O 23.4N 122.7E

‘5 25.2N 121.4E

1

3uuOOOZ 23.24 125.6t 95 23. or4
3006002 23.3N 12b.3E luO 23.3N
3012002 23.5N 124.9E IuO 23.6d
3018002 24. ON 124.4L 1115 24. ITN

162 -10 Z&2N 420. L3E 90 240 10 ---- ----- --
174 10 <1t8N ~Z1.9E 115 287 50 ---- ---,- --
114 -10 ---- ----- -- -- -- -.+- ----- --

69 0 ‘-:- . ..*. -- -- -- ---- ----- .-

1

i
1

31uOOOZ 26.5N IZ3.6E 110 24.3N
3106OOZ 25.0., 122.6E 105 25. oN
311200Z 24. QN I?l.4E lIJU 2s.3N
311800z 24.13N 120.2k. 90 2!j.3t4

0 ,5.5N IzA.2E
5 26.9N 1114. c’E
5 ---- ---, -
5 ---- -----

10 ---- -----

0 --, - ---.-

119 20 --:- ----- -- -- - ---- ----- --
114 -5 ---- ----- -- -- -- ---- ----- --

-- -- ---- . . ..- -- -. -- ---- ----- -.

-- -- --:- ----- -- -- .- ---- ----- . .

-. -- ---- . . . . . -. -. -- . . . . ----- --

-- -- ---- ---, - -- -- -- --.- ---, - --
OIOOOOf 2+.9N 119. IE 80 24.9N
0Ll1600Z 25. ON 118. OE 65 24.9N

1
1

1WPHOONS dHILC mINO OVER 35KIs
wARNINti <*-HI? 48-MM 72-HR

IWAM lZINM L74NM 180NH
SNM 72N!4 123NM 162NM
qK7S I$KTS 33K1S 25K1s
3KT5 -9KTS ‘20KT: -25KIS

18 I* 10 6

ALL Fo~kCASIS

wARNING 24-wV 4J3-tFR 72-HIV
1*NM 1.?IN14 174NH 180NM

bNM 72NM 123NM 162NM
4K1S I+K7: 33K1S 25KrS
3K1S -9K1? -20KTS -2sKTS

18 14 10 6

AukHAGE FORECAST ERHOR
AvERAGE RIGHT ANGLE ERROR
AutltAGE MAGNITUUE OF UINO EI?ROH
AUEIVAGE BIhS oF dINO ERROR
NUMBER OF FORECASTS

TYPHOON 8A8E

00002 02 SEP TO 18002 10 SEP

uARNitAL+ 2+ NOUR ~ ORE$AST 49 HOIJR FORECAST ?+ HOU~ FOiEECAST

POSIT
LRIVOliS Ei4S10HS ERIVURS

NIhD POSI1 91NN LIS7 UiND Posl I
ERRORS

●INo OST NINO POSLT

0200002 B.3N 144.6L 30 8.or4 144:5E 30 L9
UINO OST *INO Po?l 1 @lND 0S1 dINn

O 10.3N 139.3E ?0 ●6 o 13.lN 434. oE 4S 143 -1s 16.5N !28.7E 50
0211600Z 8.5N 1+3. OE 35 B.7N 143. oE ●II 12 5 lL.lN 137.7E 50 48
0212002 S.9N 141.5E 35 9.2N ]41.8E 4fz ,?5

5 l?~oN ~32.6E 60 195
S 12. oN ]36. IE >0 68 0 1+~3N ~32.2E 60 209

0 17. ON !27.Tt 7U

021800Z 9.4N 160.lE 40 9.5N 140:5E +0 24
0 17.3N ?27.7E 70

0 11.9N 135. fE 50 83 -s 14:3N ~31. OE 60 ~10 O 16. *N ~26.i: 70

8EST TRACK

366 -lo’
411 10
●OO 10
351 10

030000Z 9.8N 13&.7t 40 10. ON 139:oE

0306002 10.4N 13T.3E 45 1003N 137.5E
0312002 10.7N 136. OE 50 10.8N 136.3E
0318002 10.7N 135. oE 55 11.3N 13S.2E

50
5s
>5
SS

72 ‘1O 13:7N @.6E 60 234

110 -S 1+.4N 127.2E 65 J05
133 -5 15~oN ~26.5E 65 321
173 -5 !~:IN !25.4E 65 358

60
45
45
45

50

60
60
bo

60
60
60
60

70

75
75
75

80

21 0 li. EiN 133. bE

13 0 12.3N 13z.2E

19 ‘5 lZ. EIN 131. *E
38 -10 13.4td 130. *E

62 -10 J3.5N lJo. JE
●2 O 10.9N ljl.lE
12 0 10.9N 12B.9E

8 II 11. ON 128.<E

El O 11.2N 121J. JE
18 0 11.3N 127.5E

6 0 11.3N 127. bE
60 0 11.6N 12T.3E

o S 16.2N 128. 7E

8 5 17.2N 127.3E
17 0 18.3N 126.7E

O ‘5 1~.oN lz&.E

19 ‘5 19.2N 1z6. +E

6 ‘5 21.2N 125.eE
6 ’15 21.5N 125. uE
8 -~0 22.7/4 125.dE

o
s
5
5

15.5N ~24.3E 70

16. IN !22.9E 75
le.?N 121.eE 75
18.9N 120,5~ 75

363 5
400 5
457
506 -;

0400002 10.7$4 134. IE 60 11.7N 13+.4E
040600Z 10,8N 133.3E 60 10.7N 134toE
041200Z 10.4TN 132.4E 60 )o.8N 132~6E
0418002 10.9N 131.9E 60 lo.8N 131, EE

5
30
15
10

bO

60
60
60

165 LI 15Z5N ~26.3E 70 #5$J

6 20 lZ%ON !27.5E 100 183
83 20 llt5N !25.7E 90 <96

124 2(I 1~:5N ~25.4E 90 329

17.7N A22.6E MO

14.3N !23.3E 110
12.9N !22.4t 85
13. IN !22. IE 85

13.3N !21.2E 55
13. QN !20.3E 51Z
13.5N !20.7! 50
13.7N !20.8: 50

20.3N !21. OE 90

20.4N !19. aE 90
22.3N 119.5t 90
23.9N !<0.3! 6S

24. !N !20.05 90
26.2N ~21.3E MS
26. AN !19.6~ W
---- ----- --

3+8 -5
352 15
+56 -30
492 -30

131.,6E

130.7E
130!3E
129.9E

130:IE
129:8E
129.3E
128.8E

128*7E

050000Z
050600Z
0512002
051800Z

11. ON 131.5t 60 10.9N
10.9N 131. oE 60 10.9N
ll.l N 130.3E 60 ~1.oN
12.1 N 130. ot bo 11. ]N

IO
IO
!0
70

15* 5 ~lf9N !25. OE 65 354
215 0 1+1 N !2Q.2E S5 4]0
24* -5 12:3N ?2$. IE 60 ●27
271 ‘lo i2:4N +24.2E 60 46+

30 -5 18:7N !25.2E 05 160

64 -10 IY12N +23.7E 90 21tI
63 ‘3U ZO~6N ~23.3E 90 210
69 ’40 <1f8N ?23.6E 00 ~16

-20
-+0
-55
-55

553 -75
595 -80
610 -A30
650 -75

435 --s0

557--25
570 -20
515 -*O

0600002

060600Z
0612002
0610002

13.2N 130. IE 65 13.2N

14.2N 129.7E 70 14.lN

15.2N 129. IE 75 15. oN
15.9N 12 LI. L3E 60 15.9N

-65

-40
-40
-45

0700002

0706002
0 IA200Z
0718002

16.7N 12 f3.6E S5 16. *N

17.7N 128.3E *5 17. TN
IB.5N 127. nE 115 18. SN
lq.5N 127.5E 115 19.4N

-20

-5
0
5

?0
100
115
115

93 -*u 21~9N ~23.4E 100 273

57 ’30 23:7N !23.4E 110 ~93
103 ’15 23g6N !21. EE 110 ?22
121 ‘IO ?S:3N ~21.5E 110 412

●I34 -15

319 -lo
326 ‘5

-- --

12B:2E 90
127:7E 100
127.4E 10S

127*1E 130
126. E3E 130
126s6E 130
127. oE 130

OL?OOOOZ 20.5N 127.3E 130 20.5N
0806002 21.4N 126. SE 130 21.3c4
0812002 21.9tA 126.8E 130 22.lN
0S1800Z 22.6N 127.4E 125 22.5rA

11 0 24. oN 125. *E
O 24.8N 125.*E

1: 0 2S.5N 125.2E
23 S 25.5N 127.2E

144 10 ~if2N
174 10 2USON
205 15 zf3:6N
224 15 $8~7N

124.8E
!25. oE
+25.2E
~27.8E

125
120
120
115

211
i70
184
930

20
25
35
45

----- ----- -.
---- ----- --
---- ----- --
---- ----- --

-. . .
. . . .
-. -.
-. . .

09u OOOz 23.6N 128. oE 120 23.7N
090600Z 25. oN ]28.6E 115 25. oN
091200Z 26.9N ]2SJ.7L 110 26.8N
0918002 29.2N 127.*E Iu5 29. IN

128. OE 130
128.4E 12s
121J*9E 125
127*9E 125

126*oE 120
124. IE 110
123. OE 100
122:oE 85

6 10 27.3N 129.9E ifO

11 LO 2AA.8N 129. bE 1~5
12 i5 31.8N 130.5E 110

6 20 35.7N 122..?E YO

315 15 ----
307 20 ----
368 25 ‘-S-
251 20 ‘-:-

-.-*-
--..-
--.*-
---*-

-.
--
-.

.-

. .
--
.-

--, - ---4- --

--, - ----- --

---- ----- --

--4- ----- --

-- . .
.- . .
-- --
. . . .

-.
-.
--

1000OOZ 30.7N 125.3E 105 30.7N
100bOOZ 30.9N 124.2E Y5 30.7N

1012002 31.2N 123.3E S5 31.2N
1018ooz 31.5N 122.3E 7LI 31.5N

36 15 ---- -----
13 ,5 --*- ------

15 45 ---- -----
15 ~s ---- -----

-.
--
--

. .
-.
-.
--

. . .- ---- ----- -. --
-- . . --;- ----- -- --
.- . . ---- ----- -- --
-- .- --;. ----- -- -.

---- ------ --
---- ----- --
---- ---, - --
---- ---c- --

-. -.
-. . .
-. .-
-- .-

TVPHO13NS ●wILE wIf40 OVER 35KTs ALL FOflECASIS
MARNI N8 24-H~ 4U-HR 72-HR

17NN !~4NH 279NN 458NM
IINN 95NN 192NH 324NM

6K7S 13KT~ 21KrS 26KTS
2KTS -IKT~ -6KTS -21~Ts

36 32 2s 23

wARNIN6 2*-nu 413.Hu 72-Hu
17NN I ●6Nlv 279NM 458N?I

AvERAGE RIGHT ANGLE ERNOR llNM 95NM 192NM 324NN
AVERAGE MAGNITUDE OF w lNo ERRON bKTS
AVERAGE BIAS OF WINO EltNoR

13KTS 21K7S 26KTs
2KTs -lKT> -6KT$ -21KTs

NuMEVfR OF FORECASTS 35 32 28 23

AWRAGE FORECAS7 ERRoR
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TYPHOON DINAH

1200Z 14 SEP TO 18002 23 SEP

HES1 T*4CK “A14r41$N6 24 HUUU PffnEc.45T 4Y HUUU FoREcAS F (d M(3UH FOIIECASI

LR140KS 6 rrRoNs ERUUUS L IIIJ,WS

,

Posl 1 ulNo Pu>Ir IJINo OSJ WiND Posl r UINO LIST UINV 00s1 T WIND 051 mlhv POS1 T dlrill
8 -<0 22.3N 122. *E fs 245 -15 Z3.3N !19.1 E 35 i{b ’15 26.6N ~lb. +k JO

30 -<5 21J.3N l<l. *E 45 1S0 -10 21.,3N !lB.2E 50 <77 0 22.5N *15.35-

DS1 #l N,,
$5!3 -20

316 -5

433 -,?s
*1Z -13
443 al
*73 Au

/70 -5
800 -lU
t66 -tO
tlu+ -25

054 -45
697 -35
718 --30
70] -25

399 -25
-. --

3LK3 -15
4+’+ -lo

521 -5
55+ -15
619 i5
b31 15

093 20

?21 25
82+ +0
k39d 35

-. --
-- . .
. . -.
-. -.

. . --
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. . . .
-- -.
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-- -.
. . --
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21.4N 127.13E
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55
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35
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.-
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151200Z
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lB.7N 123.6E
18.2N IZ2.6E
17. F3N l? I.l E

60
65
00
55

19.3N 124.4E 50
18.8N 123.6E 60
18.3N 122..6E 70
17. &lN ,21:4E 65

13 -~0 IY. +N IIs.9E

6 ‘5 19.lN 1)9. *E
b ~0 151.lN IIM. cL

17 10 ls. oN 111.2E

O <0 17.4N lL+. bE
21 ~0 17.5N ll+.l E
la 5 17.5N 113. GE
24 5 17.5N 112. ME

bo
Q5
IO
(U

MO
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05
65

05
5’5
55
>0

60
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00
bo

00
bo
to
10

10
<0
to
70

bO

60

::

45
~5
50
50

--

140
116

6?
73

98
120
10’4
200

3.?3
245
288

20
20
20
.?0

60
bO
80
80

10
lU
30
.?5

,?3. ON
22.9N
21. ON
21.3*

18.6N
lN.3rv
IV. *N
19.7N

IH..?N
19.7N
19. YN
19.9ri

22.6N
----

Zfl. zw
26.3N

Itxloooz
lb”t!ooz
16120UZ

1018OOZ

75
60
60
bO

●u
45
50
5U

17.3N 120:oE bO
17.4,* 119.3E 55
17.2N 118.2E 55
17.2N 117. oE ’55

3(3
15
1>
10

15

0

-:

170uooz 16.8N 116.2L 50 ib. tJN l1508E bO
17 U0002 17.5N 16.2E 50 17.2N llbt4E bO
171?001 16.9N 15.6E 50 17.3N 115*8E 60

16.3E 55 17..tN 115.2E 55

23 10 16.7N 111. et

21 10 17.5N 113..ft
2b iO l?.7N 112.9L

63 0 17. YN Ild. +k

49 ‘5 19.lN ll!j. dE

16 ‘5 20.5N llb. *E
11 0 .21.2N ha. uE

8 ‘5 21.6N llu. <E

13 ‘5 2L.6N 119. JE

19 -5 2i. bN 119. oE
+2 -5 Z<.l N 119. LfE

e -10 21.2N 119. bE

13 -10 21.3N 119. ME
6 ‘5 zI.4N 120. sE

lB 0 21. oN 12u.l E
o 5 20. bN 11’4. L4E

23 5 20.3N 119. *E
21 0 2i.6N n?. YE

o 5 19.7N J1+. BE
43 10 19. EN 113. uE

13 5 16. oN J13.4E
8 5 16.1 N 111.9E
6 15 15.7N 110.9E

12 15 15.3N 109. dE

13 !0 ---- -----
35 15 ---- -----
25 ~0 ---- -----
62 10 ---- -----

5
-5
-5

-J >

17. ON !O1.9E
1M:4N !Io. OE
iti~4N 1U9.6E
18~5N ~OV.5E

60

50
5U
●5

-i:
-15
-25171t300f 17.3N

lLIUUoof 18. ON
lMueOOZ 18.4N
ld12uoz 1900N
lti1800Z 19.4N

3Z9

150
140

111
119

17. IE 60 17.2N 117:3E 55
17.5E 6U 113.5N 117.2E 55
17. JIE 60 19. ON 117.6E 60
lH. OE 65 19.5N 117:9E 60

18.4E 65 19.8?4 118:3E bO
18.7E 6S 19.9N 118.6E 60

-5
-5
-5

-Jo

55
50
60
50

-20
-25
-lo
-15

111.13t.
---.-

111.4k
+17. Mt

90 ’15 <4f.3N ~19.5E 50 2+7 ’15 Zf,.5N 119./5.

X5 ’15 Z+*IN 119. sE 50 2*O ’15 26.3N 41M.U?
1.?0 0 2*.ZN l.?O.l E 65 .310

78
5 26. UN A19.ot

5 <3;2N ~20.lE b5 329 10 .?=,. ON 119.5?

19 UL1002 19.6,!
19u600Z 19.6N
lY12UlIZ 19.6N I 19. OE 05 20.3N 118.,9E bO
1911300Z ]9.8N 119.lE 70 19.9N 119. oE bO

2000001 20.1 N 119.3E ’75 20. oN 119:1E 65
20u600Z ZO.2N 119.3E 75 20.2N 119:4E 70

2(31200Z 20.2N 119.1 E 70 20.3N 119.4E 70
201800Z 20.2N 118.9E 65 20.2N 118:9E 70

110

169
175
216

262
286
163
209

70

1::
13?7

-.
--
--
-.

5

1:
15

10
10

10
lU

b5

65
65
65

374

439
47*
534

25. oN

24. 7N
24.lN
23. ~N

210000L 20. ON
210000Z 19. EIN
2J1200Z 19.7N
211800/ 18.9N

22r3000z 18.4W
2tu600Z 17.8N
221200Z 17.lN
2218001 16.3N

17i.4E
17.8E
17.3E
16.~E

15.7E
14.8E
13.9E
13.1 E

65 19.9N
65 20. ]N
bO 19.7f4
55 19.6N

118:8E 70
118. OE 65

117.3E 65
116:2E 65

55
55
●5
45

631 15
657 2rJ
449 25
~68 20

----
----
--, -
----

-----
-----
---- -
---0 -

115!6E S5
114:9E bs
l13t9E 60
113*1E 60

50 18.2N
50 17.7N
45 17.2N
+5 16.5N

5
lU
30
25

---- ---o-

-+- ---, -

--- -.-+-

-:- -----
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--
--
-.

. .
-.
-.
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.-
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.-
.-

----
----
----
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----
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--- .-
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23uIIOOz 15.5N 112.3E 60 15.7N 112:4E 50
23ubOOZ 14.7N 111.4E 35 14.7N I1o. EE 50
23120UZ 13.7N 110.4E 20 J4. OIV 11 O.1E 50
2311300Z 13.1 N 109.1E 25 J3.5N 10e.5E 35

---- -----
-;- ---, -
-;- ---.-
--;- ---.-

---. .
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---- -
---.-
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.-
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TYPtiOONS dHILE dlND OUtR 35KTS
wARNING 24-MM +8-HN 72-HR

Avt.wA6E FORECAST EI?RoR 18NM 161NM ~91NM 592NM
AvEUA6E RIGM7 ANGLE ERROR 1 lNM 107NM <55NM 609NM
AVtUAGE MAGN17UDE OF wIND ERi?lJd 13KTs IIKIS 14K1S lBKrS

AtikRAGE BIAS o,= wIND EFIROH .zKIS 5KT: ]KTS -9UIS

NUMBER UF FORECAS7S 3b 32 2s 23

ALL fO~LCASTS
uAF7NIN6 26-H? 48-MN 7Z-MR

19N14 159N14 3Y6NM 613NM
13NM LIJ6Nr4 25+NM 39r3NM

9K15 ‘12K7> 15K1S 20K1$

3K7S 6KT? 3K1S -6KTS

38 34 30 25
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TYPHOON GILOA
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“Fsl IKACK tlARNINt, 24 HOUR CUREC.4S1 4S HOUR FORECAS [ Id liOUli FUUtCAS )
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<17 -5
35h 5

.- -.

. . -.

---------
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60

0
6S

io2
132

55 35.4N 151.9E 60
50 36.3N 153.3E 55
+5 3t7.7N 155.3E 50
●O ●0.2N ]57. oE 45

---- -----
--i- --------- ---,-
--;- --- ,-

.-

. .
-.
.-

. . -.

. . . .

. . . .
-. --

---- -----
---- -----
---- -----
---- ---*-
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ALL Fout.cASTS

wARNING 24-Hrn 48-FNI
39Nr4 130NM 198NM
2.?N* %8 NM 8bNM

4KIS 10KT~ 1.3KTS
-2AIS ‘6F.1~ ‘llKi S
30 .?6 22

TYPHOONS dH[LE 91N0 OVER 3SKTS
dARN ING 24-HR “48.141r 7z-HR

AVERAGE FORECAST ERHOR 35NM 123NH 191NH 27ZNM
Avt14AGE RIGH1 ANGLE ERIN3R 19NM 58NM 87NM 142NM
AvER&6E MAGNI lIIDE OF uIND EQRUH 4KTS IoKrs 12KT> 10KTs
AvLRAGE BIAS OF til NO ERRoR -2KTS -7U1> ‘12Kl~ -1OKTS
NUMdER OF FOUECAS7S 26 25 21 17

72-HR
29@4M
139NM

lolir>
-9KTs

18

TYPHOON IVY

06002 21 OCT TO 0000Z 27 OCT

24 HOUR FORECAST 4! wun FOREC~ST 7< I+(Y3H F13UECASI

ETNIORS mnol?s ERRO*S

OST IIINO PIJS1l u1140 US! 91NIJ P()>l 1 til NU
50 .?63 -S 25. iIM &49.2c 5U
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FDnnu<

Post 1 WINL) POSIT WIND
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736 -3>
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30 16. EN 147.3E 25
3U 17.3N 147.7E 30
35 i7.2N 147.3E 30
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40 17.3N 145.3E 35
+0 17.5N 144:6E 40
*5 17.3N 146~1 E +5

50 17.13N 146.7E
S5 17. BN 147. IE ::
60 113.8N 147.9E b(l
b5 20.2N 1413:4E bO

70 Z1.8N 150.3E 65
75 21.6N 151~eE 70
?5 23.2N 152:5E 70
85 25. oN 15+:4E d17

90 25. +N 154.5E 80
9iI 26.4N 15+Y4E 90
90 27.2N 15s.2E 90
M5 27.8N 156.4E 90

85 29.4N 156.3E 135
?U 30. ON 157. oE 85
55 31.3N 1513.3E 75
+5 32.6N 159.6E 70

35 39.3N 164.9E 50

182 5 .?.d. HN i+7.3E
249 5 Z3:3N ?4EI.3E
138 U Zl~7N ?67.4E

o
-539

55

55
55
5s.
bo

;;

bIJ
bO

W
.-
--
.-

-.
-.
--
. .

-.
--
. .
.-

.-

22 UUOOZ 17.5N 145.9E
22 UbOOZ 17.3N 145.1 E
221200Z 17. ON 145.4E
221 BOOZ 17. ZN 1*6.2E

2300002 17.9.. 1+6.7E
z3u600Z 18.6N 147.5E

231?002 19.3N lIDR.2E
231d00Z 20.4N 1+9. OE

24u OOOZ z1.3N 150.2E
,?*0600Z ZZ. OW 151.6t
2412002 23.2N 152.4E
.?41S002 24.3N 153.5E

2500002 25.3.1 154.3E
25u600Z 26.3N 155. oE
251.?OOZ 27~N 155.5E
2518002 2B.lN 155.9E

2bOOOOZ 273. tTN 156.3E
2bu600L 30.2N 157.2E
2b12002 32.3N ]58.6E
2bi800Z 34.894 Ibo.3E

2700002 37.7N 162.8E

69

;:
8

6
‘+2
34
36

-5
-5

0
0

138 -5 +3N +47.6E

216 ’10 2U:3N ~*2.6E
295 -10 19<6N !W, OE

2+8 -10 19. PN +43.9E

55 187 ’15 27. UN !+9.1 E
5S 511 -2o 22.3N 142.2E
55 b17 -20 2z.3N 1+1.7~
60 595 -25 22.6N ~43.6E

554 -Zu
3tJ2
114

91

u
o
0

-5

233 ’15 d2:2N !+o.4E
249 ‘lIJ 2df2N !47.5E

176 0 M04N 451.9E
196 ‘Iu +O:QN !54.1 E

122 -1S 3Z:QN ~59. OE
116 -15 +13:bN !bl. *E
10Z -2!2 #+:3N ~b2. lE
2’98 10 37:oN ~69. OE

36 0 34~zN 158.6E

$38 15 ---- -----
128 25 ‘-t- ‘----
217 35 ‘-o- ‘----

290 35 ‘--- ‘----
-. -- -.. . --- .-

-- -- ---- -----
-- -- --i- -----

-- -- ---- -----

co 47U ‘3(J 25. ON !*6.8&
70 47b -20 25. ON ~47.9k
75 201 ‘;5 34.2N !58.3E
75 192 ‘1O 35. SN !bl.7E

7s” d5b -ii) 36. IN 1b7. *k

:
Is

t5
.-
.-
.-

.-

.-

-5
-5
-5
-5

2+ o
.-
-.
. .

30
26

5
64

12
33
17
32

70 ZIEI
65 Zl<
65 ●*1

75 +35
-. .-
-- --
-- .-

-. . .
-. --
-. -.
-. . .

. . --

1:
40

40

----
----
----

-----
---.-
-----
--- .-
.-. .-
---.-
.--.-
---.-
-----
--- ,-
---.-
---.-

----
-..,-
----
--*-

--
-.
--
. .

--
-- -.

-.
--
-.
-.
. .

36 0
15
$0
<5

.-

. .
-.
--

. ..-
----
----
----

--
-.
-.
--

16
62

139

137 15 --*- -.

TYPHOONS #HILE wINO WtR 35KI s
wARNING 24-HH 413-H14 12-Hti

AVF-NAGE FOQECF, S I ERHOU 41NH lbbNM 330Ntl +OL!NM

AuEN46E RIGHT tINGLE ERROR Z3NH 77NN 1b7NH 241Nu
AVt.H4W wAGNITUOE OF wIND EQRON 6K 7s 1JK15 17KTS 23KLs

ALL FuKt CAS75
dARNING 24-H! 4&-HN 72-FIN

40NM 1;6N[ 3.SONM +OEINM
22NM le7NM 241NM

bhl S i3KT~ 17KIS 2361S
iK7S lKT> -6Kl S -1561SAtit. HAGL t+li S OF WINO ERNoR lKTS lK1> ‘6KiS -15Kl S

NUMBER OF FOIKCASTS 22 2U 16 12
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TYPHOON JEAN

12002 28 OCT TO 1200 03 NOV

HFS1 TRACK wARNIMG 24 HOUR ~URECAST s! tllJUR FORECAsr 1< HOU~ FOHECAST
ERRORS ER140RS ER16URS ERRORS

POSIT UINO
2812002 19.4N 156.9E 30
2d1800Z 19.8N 156. SE 35

2900002 20.4N 156.2E 40
2906002 20.13N 156.2E 50
291200Z 21 .6N 156.6E 60
291 S002 22.1 N 157. oE 65

POSIT NINO
19.3N 156~9E 30

20. sN 155s9E 30

USI uitto Pos I r blND 0S1 wIND POSI r wINO OS! #[l’Jo POS 1 T XINO L)S1 iINfI
210 -15 313. % :71.3E 30 1007 -5
.5?* -lrJ ___

6 “O”
*9 -s

13 -5

13 s
●l o

16 0

26 0
23 5
18 5
47 5

12 -~5
29 -~0

5 -5
-. . .

-. --
-. --
. . -.
-. -.

80

20 0
32 0
32 0

40 0
50 5
25 0

23.2N 153.1 E
25. oN 152.6E

z3.2N 156.lE
24. ON 156. *E
22.3N 155.3E
24.6N 158.6E

221 -15
297 ’20

68 ‘2U

2% 2:

62 30

262 5
263 15
●98 10
S08 5

237 -5
. . -.
-- -.
-- --

-- . .
-- --
-- -.
-- . .

133 10
226 10
261 5

-- -.

<1.9N ~58.2E
<Ij, bl’i !61.2E

i7. sN !bO.15E
28. oN 161.3E
25~8N ~5T. OE
<t)~oN !62. OE

40

*O
so
70
65

-----
---- -
---- -
---0 -

---- -

---0 -

--- , -

---. -

---- -

---, -

---- -

---, -

---.-

---o-

---, -

---*-

---*-

--- .-

--- .-

--- ,-

--- ●-

--- ●-

-----

-----

-.
-.
-.
-.
-.
. .
-.
-.
-.
. .
-.
-.
. .
. .
.-

.- .-
-. --
. . --
. . --
. . --
. . --
-- --
-. --
. . --
. . --
-- --
. . -.
.- . .
-. . .
.- . .
.- . .
-. . .
-. --
-. --
. . --
-. -.
-. --
-. --
-. --

20.3N 156!*E 35

20.9N 156~OE 5S
20.9N 156s lE 60
21.9N 157!2E 65

312

39n
+00
5?9

-5

10
35
35

----
----
----
--*-

36uOOOZ 22.9N ]57.3E

3006002 23.5N 158. oE
3!41ZOOZ 24.4N 158.6E
301800Z 24.3N 157.5E

65 23. oN 157.8E 65
23.6N 157s6E b5
24.7N 158z6E 60

23.6N 157f9E 55

26.7)4 160.3E
27. oN 15q. uE
27.7N 102. uE
25.2N 160.YE

23. oN 15z.5E
---- ---#-
--, - -----
---- ---.-

2SX3N !66.9E
?9s2N !65. +E
---- -----
---- ---o-

Y+z
Y50

-.

15

15

----
--o-

----

----

60
55
50

.:
-.

--
. .

31 UO002 24.2N 156.3E
31u600Z 24.6N 154.9E
311200Z 2S. ON 1s3.4E
3118002 25.5N 151. SE

45
●O
3s
30

24. oN 156:3E 30
2t.2N IS5S2E 30
25. oN 153s5E 30
-.. . ---q- --

---- ---o-

-;- -----

-;3 ---0 -

-;- ---.-

. .

.-

. .

. .

. .

. .
-.
. .

--o-

--, -

--G-
--c-

.-

. .
-.
-.
. .
--
--
.-
.-
--
-.
-.
-.

.::
30
30

---- ----- --
---- ---;- --
-.. . ----- -.
-.. . --;- .-

---- ---o-

--+- ..--o -

----- ---*-

--.- -.. Q-

--
-.
--
--

--, - ---o-

-;- ---.-

-;- -- Q,-

-:- --co-

. .

.-

. .

.-

. . ----
----
----
----

. .
.-
--0200002 26.5N 1%. OE 30 26.6N l$6~lE 30

0206002 26.9N 146.2E 30 27.2N 145~eE 30
0212002 27.1N 1*6.4E 30 27. oN 147~oE 30
021800Z 27. *N 146.4E 30 27. ON 14b. eE 30

29.3N 146.3E

30.lN l*t.2E
27. ?N 150. uE
---- -----

---- ---o-

--;- -----

--;- ---*.

--;- ..--,-

----
----
----
--*-

--
.-
--
-.

--
-. -.
--
--

-.
. .

0300002 27.1 N 146.7E 30 27.7N 146.lE 30
03u600Z 26.4N 146.3E 25 27.2N 146~6E 30
0312002 25. BN 145.6E 25 26. oN i46xOE 25

---- -----
---- ---*-
---- -----

--
--
--

-- . .
-- -.
.- . .

---- ---*-
--:. -----
---- ---o-

--
-.
--

-.
.-
.-

----
----
----

--
.-
-.

TYPtiOONS dHILE MINO OV~R 35Kr S ALL Fo~ECASTS

❑ARNING 24-H~ 413.HR 72-HR
AvEUALiE FORECAST ERRoR

MARN I NG 24-HK 48-HR 72-N*
24NM 219NM ~S9NH 1007NM

AvkITAtiE RIGHT aNGLE ERNOR

2bIAtl 239NM 489NM 1007NM
16NM I+lNM 212NH 775NM lANM 14bNM 288NM 775Nu

AVtIL?AGE 14AGNITUOE OF wINO ERRLN4 5KTS l:~;~ 15KTS sKrs
Aut.RAGE Bit. S OF MINO E14RoR

3KTS 13KT5 113KTS 51(Ts
.2KTS 3Ki5 ‘5Kr S -lKTS

NUMBER OF FORECASIS 12 Y-5
●K7~ 10KTS -sKT5

1 20 1+ 8 1
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TYPHOON KIM

0600Z 06 NOV TO 0000Z 17 NOV

L)Fs T TRAcK UA14NING 2+ H(]uH ~URtiCAST h? MLNIR FO14ECAS I I< HOUM FUMECAS1
ERRoRS F RMOUS ttiHuAs b 0“,>”<

Pi)st I m

0606002 10. BN 153.2E
0012001 11. zN 152. +L

0611300Z 11.6N 151.5E

07 UO130Z 12.lW ,50.7L

07uE.00Z 12.6N 149.8E
0712002 12.8N 1413.9L
071800Z 13. ON 1*8.2E

oHuOOOZ 13. ZN 1*7.4E
OUUtIOOZ 13.3N 146.1 E
081200Z 13.6N 144.6L
0S18004 13. f3N 143. OE

IIND POSIT U1NF7

25 11. oN 152:9E 25
30 11.6N 152:7E 30
35 11.8N 151.5E 35

*II 11.9N 15121E 40
+0 12.5N 150. oE +0
●O i2.9N 149.1 E +0

45 13.1 N 148:6E ●O

50 13.3N 167.2E 5S

55 13.3N ]+6. OE b17
b5 13.6N 1**.6E b5
MO 13.9N 143. zE 70

95 1+. o,N 141~5E SO

105 ]4.2N I+o$2E 95
110 14.6N 13e.5E loo

115 15. oN 137. oE 1135

lr!O 15.3N 135!6E 110
120 14.8N 13*.l E 115

125 14..2N 132.9E 120
125 1+.7N 132.2E 120

120 14.7N 131.3E 1.30
115 14.7t4 130.7E 120
1]0 14.7N 130.1 E 120
110 14.7N 129.6E 110

110 14.7N 129.1 E 105
105 14.6N 128.1 E 1u5
i05 i4.6N 127:+E 105
110 1*.6N 12b.2E 105

110 la.4N 125.5E ]1O
115 Ia.bN ]2*. zE 110

115 1.4.6N 123. IE 120
105 14.7N 122. IE 115

90 15.2d 120.7F. 95
65 15.6N ]19.6E 90
40 15.5N lIU. IE 65
35 15.9N 117.7E S5

35 A6.4N 1113. oE *.5

35 16.5N IIE. OE $o
●O 17.6N ll13~lE 40

40 18. tN. l18s6E 35

+0 19.9N 119x3E 35
35 20.5N 121.2E JO
3(3 Z1. ON 1z2. oE 30
30 2104N 123.2E 30

.30 21.5N 125.6E 25

0.51 WINO Pos 1 I IIINO O~T MINI) POSIT @IND US I II I”;U PU5A 1 ●1r4u
. .. ...

(JSI “lNn

66 -30
181 -5U
201 ->0

23* -50
.?U2 ->ti
202 -’s5
231 -35

1U3 -3>
54 -30

1 (4 -do
2+5 -1>

>21 0
597 10
b12 10
br3 5

733 0
3U3 -1>
<6M -10
d26 o

130 5
96 30
85 Su
66 35

91 35

235 35
.?1 7 Ml
302 2>

21 0
30 0
12 0

26 0
13 0
13 0
24 -5

13 5
65

1: -1:

12 -!s

24 ‘1O
13 -10

6 -10

13 -10
17 -5
13 -5

b -5

13 0
65
0 !0
00

13 -5
60

1: -:

.21 0
6 ‘5
65
a 10

,: g

29 L5
34 20

13 !0
3a 5

0
x -5

+1 -5

13 -5
25 0
39 0

Z1 -5

ld. oN
13.6N

13.3N

12.9N

13.8N
14.2N
1~.2N

14. oN
14.4N
14.5N
15. oN

15.3N
15.7N
lE..7h
17. zN

17.9N
14. sIN
1+.7N
14..SN

1+.au
lA. sN
14.13N
14.bN

149. lE
150.lIE
14a. dE

]4a. uE
l*b. &E
1*5.6E
1+5..3E

163.4E
1*1.lk
139..?E
137. (E

lJ*.9E
1A6. uE
132. *E
131. zE

130.<E
l.?tl. us.
127. YE
127. *E

121. *E
127. JE
1<6. tE
126. *E

25 -5
80 0
39 0

83 0
50 -5
7a -15

135 -30

110 -25
75 -35
53 -35
46 -35

37 -25
*5 -lU

115 -15
154 -10

200 0

162 10
127 20
127 2U

87 20
53 25
37 20
12 -lU

●5
50
55

bo
60
6(3
60

75
75
80
t15

105
115
115
115

120
125
130
130

1>0
130
125
100

b7 -10
tE6 -15

114 -25

15.1 N !*O. OL 55
1*.3N 1+1.+: 6U
1*.31’i 4*u.3~ ba

14.5N 4Yi.5k Ill
14.8N 137.8k 70
l&. MN !36. oL 10

1*.aN !36.2~ 7U

15.3h 133.2: 83
15.6N +30. ME 85
16.8N 1d8. uL vu
18. IN !27.2t 95

23. *N lZV. a~ llIJ
24. *N lJo.3E 115
24. *N +3U.5E 115
?~. ON ~J1.u~ 11S

25.5N +J1.5L llu
lh. tiN ~19.*L 100
11. ON !19.lk 11J5
17. ON ~19. Ok 105

16. UN 119.3~ 95
16.9N !19.36 95

17.2N !lM. Mi 9U
lr. oN +19. ok 7U

15.6N ~lY.3t 7U

13. *N ;16. Ut III
14. *N ~lb. bL 70
15.lN 415.lzt- 0s

15.lN 115.3E ba

15.1 N 413.8~ b5
16. MN 112. *L I(I
Ib. tm 111. UL 70

15.lN no. dL ?d
. ..- ----- --
---- ----- --
---- ----- --

---- ----- --
---- ----- --
---- ----- --
---- ----- --

-., - ----- --
---- ----- --
---- ---, - --
---- ----- --

-----------

186 -35
16S ‘*5
165 ’50
24+ -55

160 ‘+5
92 -*5
50 -45
96 -40

<33 -1s
263 0
348 5
367 b

0900002 14. ON 141.3f.
09u600Z 14.3N 139.8E
091<002 14.7N ]3a.3E
091t100z 15. ON 136.9E

100uOOZ 15. IN 135.5E
1006002 15. oN 134.3E
1012OOZ 16.9N 133. IE
101 MOOZ 1*. E3N 13z.2E

●36 10
.?91 ,?0
25u 25
duu 2U

132 20
lb 15
60 10
43 -5

IIuOOOZ 14.8N 131.5E

llubOOL 1~.7N 130.13E
lIIZOOZ 14.7N 130.16
1118002 14.7)4 129.6E

1213UOOZ 14.6N 12B.9E
ltubOOZ 14.6N 12B.2E
1212002 14.6N 127.3t
121 S002 l&. hN 126.4E

64 ’15
29 ‘2U
53 -20
26 -10

15.3N 123. IF. 95
1*~2N l,?O. *E 70
l*~5N &19. tiE 70
l*fYN !ltE.6E 70

1*.8N !lU.6E 70
15~o N +17.9[ 70
l*~RN ~15.7E 75
l*~lJN +15.1 E 75

5

3;
35

35
35
35
35

35
40
10
10

14.(3N 126.4E
14.4N lz..6E
1*.5N 12~. bE
14.6N 122. oE

14.4N lz2. eE
1*. L)N 12u.3E
14. 7N 119.4E
14. F3N 11s.5,5

15.7N 117. <E
15.7N 11>. fE
15.4N ll~.l E
Ib.lti 114.1 E

17.5N llb.b~
16.2N llo. oE
19. IN 117.5E
2,?.5N 121. sE

13uOOOZ 14.7N 125.3E
131z60172 14.7N 124.2E
IJIZOOZ 14.7N 123. lE
1J1800Z 14. IIN IZ2.2E

1*12uOOL 15.1 N 120.7E
1w2601JZ 15.3N 119.5E
l*1200z 15.8N 118.5E
141dOOZ 16.2w IIS.2E

150000Z 16.6,, 118. IE

15uboo Z 17. IN IIs.2E
1512002 17.6N ]la.4E
1518002 18.4u 119. oE

lbUOOOz 19.51, IIY.9E
16u600Z 20.31$ 121. IE
161200Z 20. aN 122. *L
101s002 21.3* 123.9C

17uOOOZ 21. aN 1.?5.4E

90
to
65
60

.96 0

55 5
ab 45
85 45

111
143
tta
Jlo

3rl 25
51tl 3(3
b7z *O
7.s9 4(3

9u2 +(3
.- --
-- .-
-- -.

. . .-
-- -.
-- --
-- . .

-. --
.- --
.- --
. . -.

-- --

Bo
no

212 u 10:4N ~L~.3E 35 {0.

3>4 -5 ---- ----- -- -.

277 u ‘-~- ‘---- ‘- ‘-
161 0 ‘--- ‘---- ‘- ‘-

5
.-

--

23.6N I,?2.5E
---- -----
---- -----
---- ---Q-

---- ---.-

193 0 ---- ----- -- --
-- -- ---- ----- -- --
-- -- --;- ----- -- --
-- -- ---- ----- -- --

-- -- ---- ----- -- --

--
.-
.-
. .

--
--
-.
-. --

ALL f onkc4sr5

wARNING <6-HT +S-HR 7?-HU

16NM i~;~ ?39NM 322NM
1“*.. 129NM 18(INM

6KIS 16KT~ .Z*KIS 29mr5
0615 ‘oKT> IIKTS -IRIS

rVPHOOr4S IIHILE wIND OVIAR 35KIs
wARN[Nb 24-HU 4B-HR 72-rN2

AdtRAGE FORECAS7 EiNSOR 14NH I03NH 193NM z74Nn
AvkRAGE RIGHI aNGLE EtfKVR 9NM 52N14 ~08Nq 165NPI
kVLNAtiE +4AGN17uE)E OF WINO ERRI)tt 6KTS 1 7K15 26KlS 2~Kls
AvLHA6E HIAS OF dlND EuRoR OKTS -OKI> ~jKTS -6K1S
NdndER *F FORECASTS 39 37 Z9
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TYPHOON LUCY

06002 28 NOV TO 1800Z 07 DEC

BEST TRACK wARNING 24 HOUR FURECAST +! HOUR FORECA51 7.4 Houti F0tfEcA51

-.

.ECW40RS ERUOI?S E&ug<
POSIT

E.”u”<
161N0 POSIT UINO I)S’I WIND Pos 1 I WIND

..—
DST WINO POSIT WINO

113 15 B.6N ~51. OE 50
4e 10 ~t7N !$6.2E +0
86 20 13~bN ~*q.9E ●5

..
Us! RINO PO>I,l

... . . . . .
II INL) I)ST II INI]

127 25 9.9N lt6.5E 55 3Tb 20
97 1s 9.?N !+o.7E 45 130 Iu
57 20 9.6N !39.5~ 50 153 10

2806002 6.8N 160. oE
iXJ1200Z 6.s3N 158.3E
281800Z 7.oN 156.6E

30 6.7N 160.4E 30
30 6.2.N 15B.4E 30
30 6.9N 1S6:8E 30

2+ “’0 7.5N 155.7E %
60 ?.7N 152. IE +5

13 0 7.5N 150. IE ●O

290000Z 7.4N 1S5.2E

29u600Z 7.6N 1S3.8E
2912002 7.3N 152.8E
2918002 7.1 N 152.1 E

30 7.oN 154.3E 30

30 7.7N 153.5E 30
25 s.l N 152. OE 30
20 8.+N 150. sE 30

58 0 7.8N 148.3E *O

19 0 9.2N 1+7.2E 35
67 5 9.6N 145. IE +5

122 !0 lU. ON 144. *E ~0

163 20 9ZZN !+3.6E ●S

168 10 1019N !*I.5E ●O
iS7 10 11.5N !39.9E ●O
145 15 I<sON !3M.7E 45

86
165
135
113

15 10. ?N !39.0! 5(I 192 5

S 13. iN !36.lE 45 138 -10
S 13. ~N !36.7~ 45 1*7 -2u
5 16.5N 133.5: SO 1** -25

300000Z 6.9N 150.9E 20 7.*N IS1.4E, 30 42 !0 B.IN 147. eE 3s 284 5 ~.9N i42.8E 40 *38 -5 9.9F4 1313.1~ ●5 634 ->0

.3006002 7.3N 149.3E 25 7.oN ISO!OE 30 45 5 7.2N 145. dE 35 333 u li21N 1~1.2E
3012002 7.5N 147.3E 25 7.6* 147.7E 3(I 24 5

40 +41 -15
6.5N lm3.4E 3S 2’38 0

q.ON L36.6E 65 438 -65
9t3N ~39.3E 4S 37S ‘2o 10.5N ;35. oE 5U 350 -bO

3111dO02 7.7N 145.,?E 25 7.6N 146. OE 30 68 S 2..4N 141.1 E 45 271 -5 9~hN !37. OE 40 322 -3s I I .</4 !33.3E 5U 296 -65

2s3 -lU
116
149 -:
173 -10

lUt3N
11.4N
ibi 7N
1 (04N

40
70
70
70

65
60
60
70

217 -55
103 -40
200 -40
+46 -45

11.7N 130. OE
13. ON !Z6.4E
17.7N A24.9t
li3. ?N f22.J3~

50 167 -6s
75 193 -.s5
75 2?1 -30
75 36.2 -.%

OLUOooz 8.ON 142.13E
o1o6OOZ tl.4N 140.3E
0112002 9.7N 13rI. sE
olleOOZ 10.8N 13?.2E

30 7.7N 144.7E 30
35 8.2N 140.8E ●O
35 10.3N 13S.7E 45
●o ll.l N 136.6E 50

●5 11.5N 135!6E 50
55 11. sN 13+10E 5S
65 11.5r9 ]32.9E 55
75 11.5N 132.3E bO

114 0
32
38 1:
39 !0

8.13N 131). iE ~S
?.SN 134.9E btj

14.2N 1J3.4E 60
15. oN 131. uE QS

0200002 11. *N 13s.8E
020bOOZ 11.4N 134.5E

021200Z 11.7N 133.4k
0218002 12.4N 132.3E

13 5

30 u
32 -10
54 -i5

11.9N 12 B.tIE 6S

11.2N li?7. *E b5
lL.7N 127.7E 95
11.8N 12M.3E !0

155 -30
209 ’45
159 -45
139 -45

3s1 -50

418 -50
~92 ’45
417 -30

13.9N ~16.6E
13.7N ~15. SE
13.7F4 ~17.bE

13.5N i20.7k

4S 816 -55
45 Vbb -+5
45 970 -35
55 910 -15

0300002 12.ljN 131.3E 95 lz.9N 131~4E S5

03u600Z 13. IN 130.4E 110 13,1N 131.2E 105
0312002 13.4N 129.8E 110 13. *N 129.9E Ilo
0318002 14. ON 129.1 E 115 13. FEN 129. IE 120

m -1(3
47 -5

0
1: 5

13.7N 12b.9E 110
1%.lN 126. tE 1<0
14. $N 12b.7E 1~0
14.9N lzs.8E 1<0

109 -5 1Q$6N ~22.4E 1’00 497

157 10 15.4N ~22. OE 110 586
171 15 IS*ON +23.2E 110 658
252 20 ~bz4N !23.4E 110 E.13S

O ls.!N +19. OC 60 1027 ‘5
20 15.6N +18.3: 70 Ilml 10
30 16.3N !20.6: 70 1162 15
40 18.7N +z3.7e 9s 10IS ●O

0400002 14.2N 128.7E 115 14.5N 128:7E 120
04 UbOOZ 15.5N 128,52 11O lS.2N 12 EI.2E 110
0+12002 16.6N 12 E1.6E 105 16.3N 128.7E 110
0418002 17.7N 129.lt. 100 IEI. oN 129.2E 105

16 5 i7.4N 127.2E ldO 17s 20 19:7N +26.9E 105 S24 40 22.411 +29.8E 85 627 30
25 0 17.7N 127. uE lUO 271 10 2U. ON 127.2E 90 b17 30 22.8N 130.SE 13u 910 30
19 5 19.7N 130.4E 100 163 20 :2;8N ;34.2E 90 332 35 2s. ON ~40.0~ 75 S61 35
19 S 22. oN 13z.7E ~0 72 20 ++13N !3B.3E 70 ~6S 1S 27. @N !46.5E 60 521 20

oSOOOOZ 18.8N 129.9L 100 18.6N 129:SE 100 26 0 22.3N 133. zE M5
05ubOOZ 20.2N 131. oE 90 19.8N ]30.6E 100 33 10 23.7F4 1.i5.3E MO
0512002 21.6N 132.5E 80 21.6ti 132.lE 95 22 15 26.3N 131J. TE f5
051 S002 22. ON 134. oE 70 22.4N 133.7E 90 29 20 26.3N 1+0. +E dO

149 20 25:1N !39.4E
170 20 25:8N !42. SE
247 20 @z9N ?+9.6E
249 5 ‘-Z- ‘----

t
t
.

is 331
IO 306
iO *I2
.- --

.- --

.- --

.- --
,- --

,- --
.- --
.- --
.- --

72-HR
5+3NN
255NN

31KT5

-]4K7S

27

10 ---- -----
10 ---- -----
10 ---- -----
-- ---- ---.-

. . . .

. . --

. . .-
-. .-

060000Z 22.2N 135.9E b5 22.9N 136~3E 6S
ObObOOZ 22.3N 138. oE 6U 22.4N 137:9E 7S
0b1200Z 22.4N 140.2E 5S 22.5N 140!2E 70

061SOOZ 22.6N 142.5E 55 22.8N 1+2.5E bO

47 0
8 15
6 1s

12 “5

26.oN 146.5E ~S

23.7N 147.lE +5
24.3N 149.9E 30
--.- ----- :-

223 ’20 ‘-Z- -----
70 -5 ---- -----

138 -lo --:- -----
-- -- ---- -----

. -- ---- -----
. . ---- -----
-- ---- -----
-- --, - ---.-

-.
. .
-.
-.

. . -.

.- .-

. . . .
-. . .

070 UOOZ, 22.6N 144. EE 55 2z. EiN 144.8E 50
070600Z 22.4N 147. oE 50 22.5N 146213E 45
0712002 22. ON 149.7E 40 2z.5N ]49.7E qo
0718002 21.3N 152.9E 40 22.2N 152. oE 35

12 -5
13 -5
30
73 -:

---- ----- --
--, - ----- --
---- ----- --
--, - ----- --

-- -- ---- -----
. . -. --:- “--* -

-- -- --:- -----

-- -- --;- -----

.

.
-- ---- -----
-- ---- -----
-- ---- -----
-- ---- -----

-.
. .
-.
. .

. . . .

.- . .

.- . .

.- . .

7VPHOONS MHILE dlNO OVER 35K7s
wARNING z4-FIH 48-MU 72-ttR

AvERAGE FORECAST ERROR 26#M ~EIUNH J67NH 543NN
&vERAGE RIGHT ANGLE ERROR 15NM 107NM ~87NM 255NN

AvkNAGE NAGN17uOE OF wINO ERROH 7KTS 16K75 26KTS 31KTS
AvERAGE BIAS OF uINO EINroR 3KTS -2KT~ ‘7KT: -14KTS
NuMBER OF FORECAS7S 27 2b 26 Z?

ALL FOfiECASTS
wARNING 24-HE ●tI-HR

33N# 178NN 33ONN

18NM “97NM 172NM

6KTS lSKT~ 25K7S
3Krs 2KT~ -3KrS

39 34 30 ,

75



TYPHOON MARY

20 OEC TO 1800Z 03 JAN06002

73EST TRACK NARNINR 2* i-ruLIR PURECAST 4! MOUR FOliEC&Sl I< HOUU fIJtlKLAS1

ERRORS EIWJnS
Po~ I , wINO 0s, WI!JI) Pos 1, ~[ND U~T .INO Po>l,

11.6N 170. *E ?0 .?6 0
#lND

l$~oN ~Z5.7E 25 17* ’20 ---- ‘---- --
10.9N 179,5E 40 u 12.3N !77. OE
lU.7N 179.5E +0 1!; o 12:?N !77. IJh

ERUOHS
Po~ I , “lNO Posl, IIIIAI)OST uINO

20 Ub00z 9.7N 179.4t 3U 10.1N 179.3E 30 25

201 ZOOZ 10.2N 179.7E 30 10. ON 179soE 43

201800z lu.4N 179.6E 35 9.5N 179s2E 59

EQeOHS
Us, Ml&ml

-. .-

-. . .
-- . .

-- . .
-. .-
-. --

179 -bo

IMl -00
.)68 -*3
389 -45
295 25

561 0
672 -5
82+ -5

-- -.

-. --
-- .-
-- --
-. -.

0
0

-5

0
0
0
0

10

:
0

-5
0
0
0

30 25
25

25
25
-.

●O

●O
50
55
n5

es
85
80
50

50
5s
55
55

-2s
-35

---- -----
---- -----

-.
-.
.-
-.
.-
3U

3U
+U
5U
vu

bo
55
50
. .

--
-.
-.
--

30

21uOOOZ 10.3N 179.4E
2106002 10.2N 179. zE

2112002 9.9N 17 B.13E
2118001 9.7N 177.8E

60 9.7N 1?9. oE
40 9.6?4 1713.8E
*O 10. ON 1?8.13E
+0 9.EtN 177.5S.

6(J 9.9N 176~6E

●5 10.1N 175.2E
50 10.1N 174s3E
6U 10.8N 173.4E

10 11.3N 173. oE
70 11.8N 171~7E
70 12. +N t70.9E
70 ;2.9N 170:oE

75 12.7N 170. zE
MU 13. oN 169.4E
B5 13.2N 16E.9E
9(2 13. ]N 16921E

90 Iz. *N 169:oE

65 il.6N 169.3E
95 11.6N 168.8E
b5 li. ON 16B~3E

bO 10.5N 167.4E
60 9.9N 166.2E
55 9.7N lb4f4E
50 9.3N 163:3E

50 13.9N161.7E
45 8.9N 159.6E
●O 9.ON J57.5E
●O 6.13N155.4E

*O 8.9N 153.2E
40 9.9N 15z.ot.
●O 10.ON ;49.9E
●5 11.8N 148.7E

*I7

*,1
40
*O

50

*5
50
bO

b5
70
70
70

70
70
70
(0

75
95
95
90

75
05
65
6!2

00
50
SIl
●5

45
60
●U
●5

51)
55
55
55

55

55
55
50

50

*S
4s

43
43

1:

6

;:
21

6
26
35
55

9.7N 179. uE ●O
y.6N 178. bE *O

10. ON 178, -L ~0
9.8N 17’3. uE 30

141 u lU~5N 179. oF.
196 -> Y.6N k71j. ME

.?55 -<u ---- -----
105 -10 Y;8N 471.7F

-*5
-*5

-.

-30

-35

-30
-.)0

-5

---- -----
---- -----
---- -----

9.tlN !btl.b~

10. ON 167.2L
10.lN 163.lk

9.5N k62. b:
l?. ?N +63.4!

2?00001 9.@N 176.6L

220600Z 10.1., 17s.5E
2212002 10.6N 176.5E
2.218002 11. ON 173.7E

lU. ON 173.oE >0
10. IN 171.1 E 95

9.13N 1?0.5S. bO
11.2.N 17u. eE ~5

88 -2U 10~oN !70.4E

107 ’15 lUEIN !bl.lE
132 ’10 Y.eN ~bb.5E

27 5 12*2N ?67.5E

231JOOOZ 11.3N 172.9E
2306002 11.6N 172.1 E
231ZOOZ 11.9N 171.2E
231800z A2.2N 170.6E

13. *N 169. @E MS
lQ.lN 16M. <E YO
15. oN 16M.3E 05
10.574 167. YE (0

14.6N 168. jE 60

15.2N lb7. bE b5
15.4N le7. >E 10

15.2N 167. dE (0

54 10 15~7N !O{.IE
101 10 11. ON ib6.7E
130 0 lu~4N tbs1.5E
2+3 ’20 ~O~5N !70.4E

147 ’30 lf17N 168. IE
215 ’20 113.3N A6b.5E
249 -25 1b03N ~b8.4f
.?62 5 lU. IN lb13.2E

-5

-1:
-15

19.3N ktO.3k
?o. bN 169.13L
?l.5N !71.8~
---- -----

240000Z 12.5N 169.9E

2*0600Z 12. EN lb9.3E
2+12002 13.1 N 169.4E
2*ldO02 12.7N lb9.4E

21 -5
13 -10
30 -15
30 -;0

13 -+5
21 10

0
25

-10
-5

0
5

---- -----
---- -----
---- -----
--, - -----

250000Z 12.3P4 169.2E
25ubOOZ 11.9N 16’9.lE
251200Z 11.5N 1613.13E
2518002 10.9N 1613.2E

197 .?0 IO12N Ab5.7E 70 511 Zo
76 35 10?ON ~b3.3E 90 ?+1 4,5

123 45 l!.3N !bl. OE 100 .247 60
1S3 5U IIJZ4N !60.5E 100 .?9? bo

lJ.6N 166. *E do
10.7N lb?. dk Y5

11.3N 1b5. fE IWO
10.5N 165. JE 100

lQ.5N 16 LI. OL
10. ON !a’7. uE
11.3N !56.13E
10.4N !56. +:

10. UN !55.7E
9.9?4 !52.5[
v.VN i*7.5E
9.bN ~*6.4:

bIJ 1U23 20

.606 50
36s 50
*25 *5

9U
90
90

5U
*5
45
e>

40
*U
3s
20

30
25
25
65

70
65
35
35

35

33
3>
35

.?0

6
8

26u OOOZ 10.4N 187. z+
2606002 9.9N 166.2E
2812002 9.4N 164.9E
261@OOZ 9.oN 163.2E

13 ~5
s

10
10

10

~:
s

5

0
0
0

!
o
0

0

1:
iv

!0

!:
o

0
10
15
15

15
10

5
10

10
10

5
0

9.5N 1b3. lE
Y.6N 161.4E
9.6N 158. *E
9.IN 157. tE

U.EIN 155.9E
9.oN 153. zE
9.5N 150. bE
M.9N 14E. vE

148
127

6*
95

15 Y~bN ~59. SE 5S 360 15
10 9t6N 457. OE 65 30/ 5
15 9.7N ~5z.7E ●5 163 5
lU Y:l N !51.5E 45 180 rJ

4+1 o
.639 -5
13!5 -lo
153 -lo

129 -15
56 -10
$3 -10

172 -20

3i
19

24

13

2!

42
13
57

135
102

lx

lU 9:2N ~bO.l E 45 10+ -5
5. 9t5N ;47.6E +0 115 ’10
0 LUg ON ~44.7E 35 ml -20

-lo 9~2N ~41.7E 30 170 ’25

9.@N +*4.9:
q.13N ;42.3L

10.4N 139.5E
%7N ~36.0~

11.8N 134.5E
12.5N A3b.4L
lb.2N b32.7~
16.5N !30.9~

2800002 9.w4 ]53.7E
280600Z 10. ow 151.8E
2812002 10.9N lSU.2E
2818002 11.2N 149.2E

9.1 N 1*6.3E

11.4N 146.1 E
12. oN 14J.zE
1*.6.N lG?. A

12*IN 144. lE
11. ON 1**.5E
11.7N 139.9E
11. ON 139.3E

176 ’15 10s2N ~40. OE 30 1b5 ‘.?5
47 -20 12*4N !41.3E 30 126 -,20

145 ’25 1.3.4N ~37.9E 30 234 ’15
253 0 lb<ON !3b.3E 60 383 20

20* -lo
182 -15
3.)6 -1(Z
*U5 30

Z*6 35
Z.)7 5s

+2 5
112 5

2900002 1 I .3N 148.3E
2906002 11.3N 146.9E
2912002 ll.lN 1*5.5E
2918002 10.I3Nla4.lt

50 11.3N 1413.4E
50 11.3N 147.lE
55 11.2N 14s.3E
5s ll.l N 144.1 E

6

12
13
18

6

19
B
8

3*

27
13
40

127 5 1ZS7N 139.7E 70 <15 30
191 1(I IIs IN ~37. bE 75 138 35

91 (3 ll:ON !34.7E 60 12b 5
59 5 1U~4N ~34.5E 40 127 5

11. UN !35.3~
12.1 N ~34. IzE
10.8N !z9. ot
10. ON !29.3E

10.5N 129.9E
10. IN !<13.13L
10.3N !.?7.2F.
11. !N 12b.4E

10. UN 125. bp
---- -----
---- -----
---- -----

●5
45

?5

30
*5
+s

●O
35
35
.25

L5

<0
●5

3000002 10.4N 142. tlE

3006002 10.3N lal.5E
3012002 10.2N 140,2E
3018002 10.1N 138.9t

3100002 9.9N 137.4E

3106002 9.5N 13s.9E
3112002 13.9N 134.6E
311 BO02 8.7N 133.2E

55 10.4N ]42:7E
50 10.2N 141.BE
*5 10.lf4 140.3E
●O 10.2N 139. oE

40 10.2N 137.9E

40 9.9N 136*1E
35 9.IN 13425E
35 8.1 N 133~5E

35 8.lN 131:6E

30 10. oN 130.5f.

30 10. ON 128x8E
30 9.9N 127.2E

9.8N lj8.4t.

9.5N 137. *E
9.7N 135.7E
Y.9N lJ-3.9E

10.2N 133.3E
9.7N lJO.. E
9.lN lZ$. UE
7.9N l..?ll. uE

ij4. OE
!32.9E
!31. lE
430. OF.

!.?9.2E

!<5.5E
A2~.5k
:--- -

*O 13U
40 1+2
40 130
+0 153

30 19’J

20 29 -
30 38
. . --

5
10
10
10

0

,10
0

-.

.?37 5

.?2+ 5
Iuz 5
106 10

136 0
-- -.
-- . .
-- --

.- .-

.- . .

.- .-

.- .-

-- . .
-. . .
-- .-
-. --

. . .-

. . .-
-. --
-- . .

.-
--
. .
--
. .
. .
-.
. .
. .
-.
. .
. .
. .
--

3s

olo IJOOZ 9.4N 131.9E

01u600Z 10.1N 130.5E
011.? 002 10.1N 12H.9E
oIIUOOZ 9.9N 127.4E

35
●O
●5
45

4s
40
35
35

30
30
25
20

80
6
n

12

.2

37
19
71

102
178
155
234

U.lN 125. *E

10.8N 125. JE
lL.3N lz3..iE
L1.2N 121. uE

117 -5 ---- ----- -- -- --
●O u ---- ----- -- -- --

71 15 i+?N ~113.2E 40 *+b 20
13S 15 11.5N ~17. OE 40 *5M 20

---- -----
---- -----
---- -----
---- -----?0

02u OOOZ 10. ON ]25.9E

02(1600Z 10.2N 125. OE
0212002 10.4N 124. IE

0218002 10. ON ]23. t3E

30 9.9N 125.8E
30 10.4N 125.6E
30 lo.7N 1z6.zE
25 10.9N lz3. oE

20 11.oN 124. oE

20 1].3N 123~4E
20 10. ON 12+..oE
20 lo. oN 124. OE

11.2N )20. (E
ll.l N 122.lE
11. tlN 119. dE
11.9N llu. bE

---- -----
---- -----
----- -----
---- ---.-

35
30
.35
?0

-.
-.
-.

220
196
361
406

15
lU
15
20

-.
. .
.-
-.

----
-:-
--- -
----

---.-
---.-
-.-.-
-.-.-

-.
--
.-
-.

--
--
--
-.

---- -----
---- -----
---- -----
---- -----

--
--
--
. .

0313U002 9.3N 123.9E

030bOOZ 8.*N 124. IE
0312002 7.4N 12+. oE
031t100Z 6.3N 122.7E

--.-
-0-

--;-
----

---, -
---. -
---.-
---.-

-.
--
--
-.

--
--
.-
--

--
--
--
.-

-. ---- -----
---- -----
--, - -----
---- -----

.-
--
--

TYPHOONS dH lLE @I NO OVER 35K T s
t8ARNlNlJ 2+-IW 48-MU 72-IIN

AvEHAGE FOPECAST ERROR 2*NM ] 2YNN +67Nti 34 lNM

AWLRAGE RIGHT ANGLE EIWUR 16NN I*&m 146?4)! 159N14
AvE14AGE NAGNITUOE OF uINo EKQuN 5KTS 13KT~ 201(TS z~KJs
AvLRA6E 814S oF #lNO EHUOR ZKTS lKIS -4KU ‘3KTS
NUMdER UF FORECASIS 46 4* 39 2s

ALL FORt-CASrS
MARNING <4-H! 48-HR 72-HH

3*NH lj5NM 256NM 299N14
23NM U6NM 140NM 132NM

6KTS 12KT~ IBKIS 21Krs
3Kls 3K7~ -?KIS oKTS

59 55 47 33

76



6. INDIAN OCEAN AREA CYCLONE DATA

TROPICAL CYCLONE 17-77

2000Z 11 MAY TO 0800Z 13 MAY

HES1 INACK w&u N1.AG 24 M,}”U }OUECAST 40 HUU* FORECAs I Ii H“UN tlJMP L.SI

Posl 1
L14WJ~s FRRUMS

dINEJ
LHNUKS

POSIT #I N,) LISr IIIN[, Pos[ 1
kti.lows

IllN,] 11ST MIN”
llLULIOZ 17.6N US.9E 55 17. ld 89.5E J+

PLJS1 1 Ill Nil US1 .lNV Pu>l I .[NEJ LIS1 wIN,,
4s -do lY.7N 91. *E 30 137 lU ---- ----- -- -- -- ---- ----- -- -- --

l,?vMOOI 20.2.j 89.2E 60 2EI. lN f39.2k
lL.?OOOL ZI. FIN 90.4k *O 21.7N 139.3t.

6> b 5 24. lN HY. YE 35 117 10 ---- ----- -- -- -- ---- ----- -- -- --
10 61 +0 ---- ----- -- -- -- ---- ----- -- .- -- --,. ----- -- -- --

13 U800Z 26. irN 91.9t 2S 25. I7N 92. LIE

13ES7 TRACK

POSIT uINU

1020002 1*.ON 66. J3E 35

11 EJ1300Z 19.7r4 65.2E 50
lld OOOZ 19.8* b3.5E 55

12u MOOZ 20.2N 61.6E 60
1.?20002 20.6N 59.8t. 55

13u800Z 20.4N 5u.3E ●U

35 13 10 ---- ----- -- -- -- ---- ----- -- -- .- ---- ----- -- -- --

MARNlrvL, 2+ HOUR ~URECAST +? MJUN FOHECAS t i< H13UK flj14E(, ASl
ElNN3~s

P(J>1 T
ERtiOQS kRIAUtiS EQUOUS

WIN:J LIST UINU POs I r wIND DSI wINU POSIT wINO UST WINO Po>l I
19. ON 66. ML 40 0 5 21. oN 0$. >E 45

dlNII EISI wIN1>
91 -lEJ .?3~4N 62.2E. 50 <14 -5 --. = ----- -- -- --

213.4N 65. OE
19.13N 64. OE

20.1 N 61.2E
ZO.4N 59.8E

2u.9ri 58.3E

IJFSI TRACK

55 43 5 23. IN b2.’4E b5 lUZ 5 2>. TN 59.7E 65 3,M 25 ---- ‘---- -- -- --
60 28 5 19.9N bU. /E >5 66 u ‘-~- ‘---- -- -- -- ---- ----- -- -. --

6’1 13 0 20. *N 57. bE 45 28 5 ---- ----- -- -- -- ---- ----- -- -- --
00 12 5 ---- ----- -- -- -- ---- ----- -- -- -- --, - ---, - -- -. --

POS11 Wlho PVS17 81NI)
29?0002 13. oN s.5.2E 35 13.2N n5. IE 35

45 30 5 ---- ----- -- -- -- --:- ----- -- -- -- ---- ----- -- -- --

301saooz 13.9*’ U3.4E 35
30tOOOZ 14.7N E2.8E 3S

3108002 15.6N 80.3E +0
3120002 16.3N 79. oE 30

ALL kulfk CA>TS

@HN#Nb <Q-HE 68-MR 72-W*
31N,4 idldM (JNM o NM
31rw4 lC’ZNH ONU n NM

16KIS 11,Kla 0<7S flhls
F,hls l!2K7~ UKIS (3Kls
a z o 0

TROPICAL CYCLONE 18-77

2000Z 10 J(IN TO 0800 13 JUli

AvtIAAGE FORECAST EFAUOR
AVt. RA@. HIGUT bNGLE E15WR
AVCHAGE MAGNITUL)t OF wIND ER+v3H
AVLHAGL EEIAS oF .INU ERMO14
N@ldER OF FORKCAS 1S

wARNIN(, 2* HouI+ k URECAS I .! ““UQ FORECAS1 ri Moue Fu*EcASl
LRROKS FRUOHS

DS1 81NL)
EHIAUHS t MUONS

POSI r mlND 13sT WINU
13

Pos11 mINO 13Sr 91N0 Posl I *INU 0s1 *I N,}
O 13.9N EM. bE +5 5b lU 14.5N EIU. LIE 55 122 25 ---- ----- -- -- --

1+.7N EW:3E 35
15. oN W?. OE 40

15.2N 80.4E *O
15.8N 7M:oE 30

AWLRAGE FORECASI EiN?oU
AvkltAGE RIGH1 ,aNGLE ERlfUR
AvtIIAGE MAGNITUDE OF #IND ERUE3H
Aut.liACiE FIIAS OF NINO ERROR
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